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They  don't  make  fan 
like  they  used  to..V 

lluekyfor  you,  if  your  next 
HF  transceiver  is  a  TRITON) 

The  new  ultra-modern  fully  solid-state  TRITON  makes  operating  easier 
and  a  lot  more  fun,  without  the  limitations  of  vacuum  tubes. 

For  one  thing,  you  can  change  bands  with  the  flick  of  a  switch  and  no  danger 
of  off-resonance  damage.  And  no  deterioration  of  performance  with  age. 

But  that's  not  all.  A  superlative  8-pole  i-f  filter  and  less  than  2% 
audio  distortion,  transmitting  and  receiving,  makes  it  the  smoothest 
and  cleanest  signal  on  the  air. 

The  TRITON  IV  specifications  are  impeccable.  For  selectivity,  stability  and 
receiver  sensitivity.  And  it  has  features  such  as  full  CW  break-in,  pre- 
selectable  ALC,  off-set  tuning,  separate  AC  power  supply,  12  VDC  operation, 
perfectly  shaped  CW  wave  form,  built-in  SWR  bridge  and  on  and  on. 

For  new  standards  of  SSB  and  CW  communication,  write  for  full  details 
or  talk  it,  over  with  your  TEN -TEC  dealer.  We'd  like  to  tell  you  why  "They 
Don't  Make  'Em  Like  They  Used  To"  makes  Ham  Radio  even  more  fun. 


PRICE    S699.00 


SEVIER VILLE,  TENNESSEE  37B6  2 
EXPORT:  5715  LINCOLN  AVE 
CHICAGO.  ILLINOIS.  60646 


IF  YOU  ARE  ON  144,  220  OR  432  AND 
HAVE  WORKED  A  REPEATER... 


It  was  probably  this  one. 


The  RPT  144B,  RPT  220B  and  RPT  432  are  self-contained  -  all  solid 
state  machines.  Conservatively  rated,  high  quality  components,  assures 
EXCELLENT  RELIABILITY.  Careful  consideration  has  been  given  to 
both  interfacing  and  control  flexibility. 

RPT  144Bor  RPT  220B  Kit $465.96 

Krl   43zd  Kit  tim(4— •• >« •»•** ,*«»•*»»»» jH^j 

RPT  144B  or  RPT  220B  factory  wired  and  tested  ..„.. , 695,95 
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RPT  28B  soon  to  be  announced ,. . * „..„.„  N.A, 

WORK  ALL  REPEATERS  WITH 
OUR  NEW  SYNTHESIZER  II 


The  Synthesizer  II  is  a  two  meter  frequency  synthesizer. 

Frequency  is  adjustable  in  5  KHz  steps  from  140.00  MHz  to  149,995  MHz  with 
its  digital  readout  thumb  wheel  switching.  Transmit  offsets  are  digitally 
programmed  on  a  diode  matrix,  and  can  range  from  10  KHz  to  10  MHz.  No 
additional  components  are  necessary  1 

Kit , $169.95      Wired  and  tested   .  .  .  .  .  .$239.95 

Export  prices  slight  iy  higher. 
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Now  It's  Crystal  Clear 

Yes,  now  ICOM  helps  you  steer  clear  of  all  the  hassles  of  channel  crystals.  The  new 
IC-228  is  the  same  surprising  radio  you've  come  to  know  and  love  as  the  1C*22  A. 
except  that  it  is  totally  crystal  independent.  Zero  crystals.  Solid  state  engineering 
enables  you  to  program  23  channels  of  your  choice  without  waiting.  Now  the 
ICOM  performance  you've  demanded  comes  with  the  convenience  you've  wanted, 
with  your  new  IC-228* 
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ICOM 


ICOM  WEST,  INC, 
Suite  3 

13256  Northrup  Way 
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ICOM  EAST,  INC. 

Suite  307 

3331  Towerwood  Drive 
Dallas,  Texas  75234 
(214)  620-2780 
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EDITORIAL  BYWA  YNE  GREEN 


WAYNE  ON  WARCC 

You've  probably  heard  about  the 
pre  pa  rations  which  are  being  made  for 
the  coming  ITU  conference.  Com- 
mittees are  already  at  work  on  pro- 
posals for  more  ham  bands  .  .  .  etc. 

You  probably  haven't  heard  a  lot 
about  what  happened  at  the  last  ITU 
meeting  when  amateur  radio  lost  vir 
tually  all  (99.8%)  of  its  satellite  bands. 
That  was  when  the  biggest  part  of  the 
future  of  amateur  radio  went  down 
the  tubes,  Just  imagine  what  we  could 
do  with  amateur  satellites  using  the 
1215-1300  MHz  band  ...  the 
230D  2450  fAHz  band  . .  and  all  the 
other  bands  above  two  meters!  Ama- 
teurs anywhere  in  the  world  could 
have  talked  with  any  other  just  as  we 
do  via  two  meter  repeaters.  All  that  is 
no  longer  possible  . . .  and  never  wil! 
be  possible,  for  those  bands  are  gone 
and  cannot  ever  be  regained. 

Mow  why  were  those  satellite  bands 
lost?  You  probably  know  the  answer 
as  well  as  I  do  .  .  .  they  were  lost 
because  we  did  not  make  adequate 
preparations  for  the  conference.  Have 
we  learned  from  this?  Possibly  . .  .  but 
I  have  not  yet  seen  any  sign  of  it 

Before  I  lay  more  on  you,  let  me 
cite  my  qualifications  briefly.  Firstly, 
I  was  one  of  the  official  delegates  to 
the  last  ITU  plenipotentiary  con 
ference  in  1959,  so  I  have  a  fair  idea 
of  how  the  ITU  works  and  how  the 
delegates  from  various  countries 
Interact.  Since  then  I  have  made  ft  a 
point  to  visit  quite  a  few  countries 
and  talk  with  the  heads  of  telecom- 
munications. I'm  up  to  86  countries 
visited  so  far.  All  of  this  has  given  me 
a  fair  idea  of  how  the  world  fits 
together  as  far  as  amateur  radio  is 
concerned. 

Okay  ...  if  we  really  want  to 
protect  amateur  radio  and  come  out 
of  the  next  ITU  conference  without 
more  tragic  Josses,  what  do  we  have  to 
do?  We  only  nave  to  look  at  the 
report  on  the  sate!  lite  frequency  losses. 
to  net  a  strong  clue  .  . .  and  it  was 
exactly  what  I  have  recommended  in 

my  editorials  in  the  past we  need 

a  nam  with  a  good  deal  of  background 
and  the  ability  to  speak  well  to  visit 
foreign  countries  and  do  two  major 
things.  Firstly,  he  should  find  out 
what  emotional  blocks  there  are 
against  amateur  radio  .  . .  and  what,  if 
anything,  he  or  U.S.  amateurs  can  Ob 


to  counter  these  blocks.  It  may  be 
that  one  of  our  DXpedk  toners  has  left 
his  mark  there  Some  of  them  visited 
countries  and  promised  all  sorts  of 
things  . .  .  propagation  studies  .  . . 
medical  help  .  .  .  tourists  .  .  .  etc 
Some  told  iust  about  any  lie  they 
could  to  get  a  license  and  permission 
to  operate  for  a  few  days.  Things  Like 
this  may  take  a  lot  of  ingenuity  to 
overcome. 

Other  countries  are  still  furious 
over  U.S.  amateurs  who  have  been 
permitted  to  operate  and  who  ignored 
the  local  rules.  Some  made  phone 
patches  home  even  though  they  knew 
they  were  forbidden  . . ,  others  ran 
illegal  high  power  . .  .  etc.  It  was 
unresolved  problems  like  this  that 
shot  us  down  the  last  time. 

The  other  thing  we  can  do  is  make 
sure  that  every  country  in  the  world 
understands  the  immense  value  of 
amateur  radio  to  them,  This  is  a  story 
that  I've  written  too  many  times,  so  I 
won't  rehash  it  here.  There  is  hardly  a 
greater  gift  we  can  offer  a  small 
country  than  s  healthy  amateur  radio 
group. 

Once  some  sort  of  rapport  has  been 
established  with  the  telecornrnunica 
tions  leader  of  a  country  we  then  will 
have  an  opportunity  to  point  out  the 
benefits  to  the  country  of  backing 
amateur  radio  at  the  ITU.  We  will  also 
have  an  opportunity  to  discuss  any 
position  the  country  may  already  be 
considering  with  regard  to  frequencies 
now  amateur  or  proposed  for  ama- 
teurs .  .  .  and  we  might  be  able  to 
come  up  with  good  alternates  and  a 
list  of  benefits  to  them  for  going  the 
alternate  routes.  This  is  preparation 
for  a  conference. 

Sitting  in  on  committee  meetings  in 
Washington  is  important  too.  for  if 
you  don't  have  the  U.S.  behind  you, 
you're  in  a  poor  spot.  But  the  U.S.  has 
one  vote  .  .  and  so  have  each  of  the 
African  and  Asian  countries  .  .  and 
These  are  the  countries  that  are  now 
running  the  ITU. 

What    are    our    WARCC    people 

doing?  Little  has  been  said.  What  are 
they  planning?  Even  less  has  been  said 
about  that.  I  have  a  feeling  that  the 
ARRL  wtll  come  up  with  some  vague 
appeal  for  funds  to  be  donated  to 
either  them  or  a  front  organization 
.  .  .  but  will  these  be  used  for  anything 


positive  —  or  wilt  they  be  wasted  on 
fun  trips  for  ARRL  officiate  as  in  the 
past?  A  few  of  us  remember  that 
$100,000  fund  which  was  set  up  for 
the  protection  of  amateur  bands  many 
years  ago  .  .  .  and  we  also  remember 
that  no  accounting  to  the  members 
has  been  made  of  the  expenditures 
from  this  fund.  My  own  questions 
about  those  mysterious  expenditures 
have  gone  unanswered  .  ,  except  in 
undercover  calls  from  ARRL  Direc- 
tors who  knew  what  had  been  going 
on,  but  were  afraid  to  say  anything  in 
public.  Yes,  we  have  our  own  little 
Water  gates,  right  here  in  amateur 
radio.  Perhaps  it  is  time  for  the  ARRL 
to  come  clean  on  these  things  and  set 
up  their  books  so  such  things  can't 
happen  again, 

SUPER  SPEED  CW 
A  small  group  of  amateurs  have 
been  loafing  along  in  the  80-100  wpm 
range  with  CW.  You  may  be  able  to 
hear  them  chirping  away  if  you  check 
7035  and  14035  kHz  evenings. 
They're  using  code  typing  keyboards 
for  sending  and  copying  in  their 
heads. 

Yes,  I  know  that  the  record  was  set 
in  the  '40s  by  Ted  McElroy  at  73 
wpm,  but  that  was  hard  copy,  As  a 
matter  of  fact,  I  used  to  watch  Ted  at 
hamfests  demonstrating  his  skill  -  it 
was  amazing  to  behold.  The  sound 
was  almost  like  a  continuous  tone. 
Ted  would  start  up  his  code  recording 
and  let  it  play  for  a  bit,  talking 
genially  with  watching  amateurs,  then 
he  would  sit  down  at  his  typewriter 
and  flay  away  at  it,  catching  up  with 
what  had  already  been  sent,  con- 
tinuing his  joking  with  the  watchers  as 
he  typed. 

With  a  little  practice  you  can  join 
the  gang  t . .  maybe  that  will  take  a  lot 
of  practice. 

One  of  the  benefits  of  high  speed 
CW  vs.  RTTY  is  that  full  break  in  is 
normally  used.  It  makes  it  a  tot  more 
like  talking.  A  make-break  RTTY 
system  could  be  evolved  which  would 
permit  this,  but  as  far  as  I  know  it 
hasn't  been  done  yet.  There  are 
enough  benefits  to  frequency  shift 
keying,  so  RTTYers  are  not  likely  to 
chuck  ft.  Amateurs  using  microproces- 
sors to   generate   CW  could  have  a 

Continued  on  page  708 
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D'S  TV-502  TRANSVERTER  PUTS  YOUR  TS-520 


OR  TS-820  ON  THE  2-METER  BAND...SSB  AND 
CW.  SIMPLY  PLUG  IT  IN  AND  YOU'RE  ON  THE  AIR 


*** ;  v  **  ,*  s  t>  4*  t*  *!  ,*  4*  ,•  i*  ,*  i*  i«  / 1*  s  »■  .',»'■ 


OR  GO  ALL  THE  WAY  WITH  THE  BEST.. .THE  TS-700A 

Ever  tried  2  meter  SSB  or  CW?  How  about  the  OSCAR  satellite?  Tune  the  band  with  a  VFO  instead  of  fixed 
channel  crystals  and  experience  DX-ing  on  VHF.     In  fact,  there's  a  VHF  QSO  party  coming  up  on  September 
11  thru  13.    FMers  improve  your  scores.  ..beginners  try  it  for  the  first  time.  You  don't  need  a  big  antenna  to  do  it 
either. .  anything  from  a  coat  hanger  to  —  ?     The  OSCAR  satellites  (6  &  7}  are  watting  for  you  too !    Or  go 
exotic  with  meteor  scatter  or  tropospherie  ducting.    The  "Sky  is  the  limit"  on  VHF  SSB  and  CW* 


TRIO-KENWOOD  COMMUNICATIONS  INC. 
\  16  EAST  ALONDRA/GARDENA.  CA  90248 
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visiting  views  from  around 
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i//a  Howard  WA2JIO,  receivings  message  from  Mr.  Smith,  the  harbormaster  at 
Oyster  Bay,  for  transmission  to  one  of  the  parrot  craft 


Larry  Stanecker  WA2QLP,  on  the  bridge  of  the  Pa|o  II  receiving  messages  from 
W2VL  during  the  bicentennial  celebration. 


Tall  Ships  Are  Tall  Order 


Friday,  July  2,  1976,  a  day  like 
most  other  days.  Yet  a  day  that  would 
go  down  in  history  as  one  of  the 
ma  [or  events  in  a  great  nation's  birth- 
day party.  It  would  also  be  a  day 
where  the  abilities  of  the  radio  ama- 
teur to  provide  public  service  would 
be  tested  and  found  more  than  equal 
to  the  task. 

The  place?  Oyster  Bay,  Nassau 
County,  LL  NX 

The  cast?  Thou  sands  of  visitors  and 
tourists,  hundreds  of  small  boats,  and 
six  "Tall  Ships/' 


The  Mission?  To  provide  radio  com 
limitations    for    the    harbor    patrol, 
V.I. P.  launches,  harbormaster's  office, 
and  anyone  else  who  needed  to  get  a 
message  from  here  to  there. 

The  communications  team?  Dedi- 
cated in  embers  of  the  Long  island 
Mobile  Amateur  Radio  Club 
(LIMARCJ 

or  to  the  events  of  this  day,  the 
authorities  at  Oyster  Bay,  along  with 
others  involved  in  ihe  upcoming 
"OPSAIL/"  were  fully  aware  of  the 

ri  rjblems  that  could  be  created  by  this 


massive  influx  of  people,  boats,  and 
planes,  and  the  varied  and  sundry 
things  that  could  be  expected  as  an 
offshoot  of  the  massive  overcrowding 
of  this  relatively  smalt  area.  Con- 
ferences  were  held  between  the  port 
authorities  and  Duke  Harrison 
K2QPF  and  a  game  plan  was  set  up 
wherein  LIMARC  would  provide 
backup  radio  communications  tot  all 
port  operations.  We  were  soon  to  find 

that    "backup"   communications  can 
quickly  become  "primary"  communi 
cations,  The  basic  plan  provided  for  a 
base  station,    located   at  the  harbor- 
master's    office,      operating     on 


146,94/34  in  the  basic  configuration 
of  a  repeater.  Hand  held  units  oper- 
ated by  LIMARC  members  would  be 
scattered  about  and  located  on  the 
two  V.I. P.  docks,  aboard  the  volun 
teer  launches,  and  aboard  the  harbor 
patrol  craft  normally  stationed  in 
Oyster  Bay  Harbor.  Police  boats 
would  rely  on  their  own  communica- 
tions gear.  Operations  would  com- 
mence at  twelve  noon  on  the  second 

and  end  at  midnight.  Arrangements 
were  also  made  with  the  Port  Chester. 
N.Y.,  repeater  group  to  keep  their 
34/94  machine  off  the  air  during  this 
period.   This   was   the   on]y    machine 


that  could  cause  local  interference  to 
the  LI  MARC  operations,  other  than 
local  operators  using  94  direct. 

Under  the  direction  of  K2LI0.  a 
Station  Master  antenna  was  set  up 
atop  ihe  harbormaster's  office  and 
two  rigs  were  installed  at  a  table  on 
the  shady  side  of  the  building.  Com- 
mencing at  twelve  noon,  W2VL  (the 
LI  MARC  commemorative  station) 
went  on  the  air  as  the  Oyster  Say 
command  post  station.  Skilfully  eorv 
trolled  by  Lila  WA2JIO,  who  was 
assisted  by  over  twenty  LI  MARC 
members,  the  station  began  operating 
in  earnest* 

At  first  there  was  little  to 
do  —  and  then  the  deluge  began.  It 
appeared  that  the  use  of  VHF  marine 
radios  in  the  harbor  by  the  myriad 
small  boats,  all  shouting  at  once,  had 
rendered  these  channels  totally  use- 
less, 

CB  radios  located  in  the  dock  side 
office  were  also  quickly  jammed  into 
a  morass  of  10-4s.  10  36s,  10-20sand 
Spaceman  this  is  Beetle  Buster.  Our 
role  as  backup  communications  system 
had  suddenly  become  that  of  being 
the  only  communications  available. 
With  consummate  skill,  Lila  fielded  the 
many  calls  coming  from  the  launches 
and  quickly  set  up  an  ordered  net 
style  pattern.  With  mounting  rapidity, 
the  messages  came  thick  and  fast:  "Fee 
needed  on  the  Urania*'  (her  refrigera 
tion  had  broken  down);  "Three  crew 
'men  from  she  Magic  Venture  to  go 
ashore"';  "There  is  a  traffic  jam  of 
small  boats  near  the  Dutch  ship 
Eendracht";  'Three  V.I.P.s  for  a  har- 
bor tour  at  the  northwest  dock"; 
"Where  is  the  captain  of  the  Urania?" 
As  these  messages  were  coming  inf  the 
harbormaster  had  a  constant  flow  of 
outgoing  traffic  for  the  patrol  craft, 
the  launches  an6  the  operators 
stationed  at  the  docks,  LI  MARC 
members  were  riding  around  in 
Boston  Whaiers  labeled  "Harbor 
Patrol,"  luxury  28-32  foot  skiffs.  Bay 
constable  cruisers,  and  anything  else 
that  could  float.  Out  of  this  chaos 
came  order  and  an  orderly  flow  of 
traffic. 

As  a  message  handling  exer 
cise,  it  went  off  with  textbook 
smoothness  and  great  efficiency.  As 
an  example  of  amateur  radio  at  work 
serving  the  public,  there  was  no  way 
that  it  could  have  been  found  want 
ing. 

Without    it,    Oyster    Bay    harbor 
would   have  been  a  disordered  maef 
Strom  of  boats,  people  and  electronic 
noise. 

It  was  best  summed  up  by  a 
harbor  patrolman  going  off  duty,  who 
was  asked  by  his  replacement  how  the 
radios  were  working.  "Well/'  he  saidr 
"the  marine  radio  is  no  good  and  the 
CB  is  useless,  but  don't  worry,  the 
hams  are  here/* 

Harvey  G,  Hurwitz  WA2HYS 
Oceans ide  NY 


Weisbaden  Riding  High 


Having  been  together  for  more  than 
a  year,  the  Wiesbaden  Amateur  Radio 
Club  from  Wiesbaden,  Germany, 
decided  to  do  something  different  for 
a  change.  Having  the  usual  club  aetiv 
ities  in  high  gear,  we  were  in  need  of 
another  unique  activity  to  push  new 
blood  into  this  already  solid  and 
growing  elub+  What  better  way  than  to 
go  on  a  DXpedition! 

The  Wiesbaden  Amateur  Radio 
Club  was  formed  over  a  year  ago.  It  is 
comprised  primarily  of  U.S.  Air  Force 
and  U.S.  Army  personnel  stationed  in 
West  Germany,,  along  with  several 
American,  French,  and  German 
civilians.  The  club  has  a  solid  founda- 
tion, and  although  quite  new  at  being 
a  club,  has  successfully  sponsored  two 
ham  tests  among  its  other  normal  club 
activities.  Perhaps  it's  the  lure  of 
adventure  or  perhaps  it's  the  traveling 
blood  in  so  many  of  us  overseas,  but 
we  decided  to  partafce  of  the  excite- 
ment of  being  DX. 

In  order  to  get  our  feet  wet  in  this 
new  adventure,  we  arranged  for  a 
practice  trip  to  the  closest  country 
available  for  a  DXpedition  —  Luxem- 
bourg. The  3  hour  drive  to  LX-land 
was  a  worthwhile  trip,  because  we 
were  able  to  learn  many  things  per- 
taining to  a  DXpedition.  Our  U.S. 
Field  Day  experience  sure  came  in 
handy,  and  we  were  then  ready  to 
embark  to  our  primary  target  — 
Liechtenstein. 

Gathering  camping  equipment, 
food,  personnel,  and  radio  equipment, 
the  first  group  arrived  for  our  week- 
long  activity  on  May  24.  The  station 
was  set  up  in  a  campground  near 
Triesen  with  a  beautiful  view  of  the 
Swiss  Alps  to  the  West.  A  50  meter 
endfed  Hertz  antenna  was  strung  from 
one  lent  to  a  convenient  tree  with  the 
aid  of  the  campground  owner,  who 
proved  to  be  quite  intrigued  with  our 
intentions.  Then  our  pride  and  joy 
was  raised  —  a  2  element  x riband  quad 
beamed  stateside  on  top  of  a  10  meter 
high  portable  mast.  The  campground 
owner  seemed  a  little  hesitant  at 
helping  with  the  quad.  Perhaps  the 
awesome  size  of  the  antenna  proved 
to  be  a  bit  too  much  for  his  imagina- 
tion* We  all  had  our  moments  of 
wonder  as  to  whether  that  beast  would 
ever  get  off  the  ground,  but  we 
managed  to  get  it  flying  just  before 
dusk.  And,  not  to  let  an  opportunity 
slip  away  to  do  some  serious  VHF 
DXing  from  such  a  beautiful  mour* 


ta inside  QTH,  we  erected  a  32  ele- 
ment long  yagi  for  2  meters  between  a 
power  pole  and  the  quad  mast.  The 
rope  boom  was  a  cool  25  meters  long. 

Having  the  antenna  farm  in  place, 
we  busied  ourselves  with  the  equip- 
ment. Two  H  F  stations  were  set  up  — 
an  SB- 102  and  SB-200  combination 
and  an  HW-101  and  SB-200  setup,  For 
VHF  we  had  a  Mult  i  2000  and  home 
brew  200  Watt  amplifier  for  FM  and 
SSB+ 

Throughout  the  week  we  enjoyed 
many  exciting  hours  of  operation, 
Many  local  Svwiss  and  Austrian  hams 
came  to  visit  our  location.  One  fellow 
even  brought  us  a  430  MHz  station 
including  the  antenna.  With  that  we 
enioyed  working  many  stations  in 
Switzerland,  Germany,  and  Austria, 
thus  making  our  band  coverage  com 
plete  from  3.5  through  430  MHz.  We 
even  attempted  some  Oscar  work,  but 
couldn't  seem  to  hook  up  with  the 
satellite,  Next  time  well  be  ready  for 
Oscar, 

We  managed  to  contact  3000 
stations  throughout  the  week,  We 
were  a  little  disappointed  not  to  work 
more  Stateside  stations,  but  conditions 


weren't  the  best  that  week,  Our  VHF 
operation  also  proved  exciting,  as  we 
were  able  to  work  stations  as  far  away 
as  Belgium  on  2  meters.  On  several 
occasions  we  rolled  up  the  2  meter 
long  yagi  and  went  to  the  mountain- 
top  for  some  truly  magnificent  VHF 
mountaintopping. 

With  the  week  rapidly  drawing  to  a 
close,  we  dismantled  HBCXAA  to 
embark  on  our  8  hour  journey  north- 
ward to  Wiesbaden.  It  was  good  to  get 
back  to  a  real  bed  and  real  food,  but 
what  an  exciting  time  being  on  the 
other  end  of  OX!  We  thoroughly 
enjoyed  the  operation  and  found 
almost  all  operators  to  be  courteous, 
thereby  enabling  us  to  work  many 
stations  with  a  minimum  of  QRM. 

What's  in  store  next  for  the  Wies- 
baden Amateur  Radio  Club?  We  have 
a  solid  core  of  OX  blood  in  the  group 
and  we  are  now  deciding  which  OX 
spot  to  invade  next.  There  will  un- 
doubtedly be  a  trip  in  late  September 
to  another  rare  QTH  here  in  Europe. 
The  Weisbaden  Amateur  Radio  Club 
will  ride  again.  We  hope  to  hear  you. 

Terry  L,  Huston  DA1TH/WA8RYC 
Weisbaden,  Germany 


Standing,  /eft  to  right:  Jean  DC0HO,  Gerry  WB5LVT/DA2BA,  Carl  WA1LHW/ 
DA  ITT.  Tom  DAJLV,  Kneeling,  feft  to  right:  Pauf  WA2VMS/DA2PG,  Terry 
WA8R  YC/DA 1 THW  Mike  K8W  VZ/DA 7 BM 
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Here  We  Go  Again 


I  told  you  last  month  about  howr 
after  years  of  hard  work,  Marine 
Airlines  was  quickly  extinguished 
when  the  planes  they  were  planning  to 
use  were  "pulled  out  from  under 
them."  I  also  mentioned  that  Tommy 
Hitchcock,  a  partner  in  Lehman 
Brothers  (bankers),  had  a  situation  he 
wanted  to  talk  to  Jim  Eaton  and 
myself  about.  Well,  believe  me,  we 
wasted  no  time  in  getting  over  to 
Lehman  Brothers  to  see  what  he  had 
in  mind. 

It  seems  that  Lehman  Brothers  had 
the  controlling  interest  in  the  Ameri- 
can Export  Line,  which  operated 
steamships  from  New  York  to 
Mediterranean  and  Black  Sea  pons.  In 
addition  to  some  twenty-odd 
freighters,  they  operated  four  com- 
bination passenger  and  freight  ships 
on  a  scheduled  biweekly  service  to  the 
more  important  ports.  They  called  the 
latter  the  'Tour  Aces/'  Hitchcock's 
idea  was  that  Export,  with  its  well- 
established  routes  and  connections 
with  the  countries  touching  on  the 
Mediterranean,  would  be  a  fine  vehicle 
with  which  to  star?  and  operate  a 
transatlantic  airline.  Now,  Tommy 
Hitchcock,  as  you  may  remember,  was 
a  top  notch  polo  player.  One  of  his 
principal  adversaries  on  the  polo  field 
was  "Sonny"  Whitney,  Sonny  was  on 
the  Pan  American  Airways  board  of 
directors.  Although  nothing  was  ever 
said  on  the  subject,  I  have  always 
thought  that  Hitchcock's  enthusiasm 
with  the  American  Export  idea  was 
partially  due  to  his  desire  to  have  a  go 
at  Whitney  in  the  airline  business  as 
well  as  on  the  polo  Held,  Hitchcock 

nse If  was  a  good  pilot,  and  owned 
and  flew  his  own  plane, 

ks  with  Hitchcock  started  about 
the  first  of  November,  1936,  and  then 
gravitated  to  officials  of  American 
Export,  William  Coverdale,  President, 
and  John  Slater,  Vice  President  Both 
were  associated  with  the  welt  known 
New  York  engineering  lirm  of  Cover 
dale  and  Colpitis.  Atl  agreed  that  the 
■;s  of  volume  transatlantic  passenger 


transportation  by  boat  were  num 
bere-d,  and,  also,  that  although  the 
"state  of  the  art"  had  not  yet  pro- 
duced aircraft  capable  of  carrying  an 
adequate  pay  load  over  the  trans- 
atlantic  distances,  it  would  not  be  too 
long  before  such  equipment  would  be 
available.  Export  wanted  to  protect 
the  passenger  and  fight  freight  traffic 
on  its  Mediterranean  routes  by  origin- 
ating jts  own  airline  service,  At  that 
time,  most  American  steamship  com- 
panies were  heavily  subsidized  by  the 
federal  government.  Each  had  its  own 
routes  laid  out  by  the  Federal 
Maritime  Commission.  The  U.S.  Lines, 
for  example,  couldn't  send  ships  into 
Mediterranean  ports,  and  Export 
couldn't  go  to  Cherbourg,  Southamp- 
ton or  North  Sea  ports.  So  all  their 
thinking  was  along  the  lines  of  their 
nwi time  routes. 

Export  intended  to  initiate  its 
service  by  carrying  passengers  on  the 
"Four  Aces"  between  New  York  and 
the  Azores  t possibly  Horta  on  Fatal), 
and  then  to  transport  them  on  to  the 
continent  and  Mediterranean  destina- 
tions in  large  flying  boats.  The  equip- 
ment lor  this  service  could  be  avail 
able  in  less  than  a  year.  The  use  of 
flying  boats  on  the  initial  phase  of  the 
operation  was  made  necessary  because 
of  the  lack  of  adequate  land  planes 
and  land  plane  airports  in  the  Azores 
and  around  the  Mediterranean,  We  all 
knew  that,  since  there  was  very  little 
difference  in  safety  between  flying 
boats  and  land  pfanes  when  it  came  to 
a  forced  landing  at  sea,  land  planes 
would  most  likely  be  the  ultimate 
vehicle  tor  over-ocean  travel. 

Pan  American  Airways  had  been 
tar  gel  y  responsible  for  pushing  A  men 
can  Hying  boat  development.  By  mid- 
1936  they  and  their  associated  air 
carriers,  were  operating  scheduled  ser- 
vices from  Miami  atl  through  the 
Caribbean  islands  and  around  South 
America,  They  also  flew  from  San 
Francisco  to  Hawaii  and  on  (o 
Manila,    In   addition,    they   operated 


routes  in  China  and  Alaska,  For  over- 
water  routes  they  used  Sikorsky  S-42 
and  S-40  flying  boats  (32-39  seats) 
and  Sikorsky  S-38  and  S-41 
amphibians  17  22  seats);  Ford  tri 
motors  and  Lockheed  and  Fairchild 
land  planes  were  used  in  Alaska  and 
over  land. 

At  that  time,  the  U,S*  domestic 
airlines  were  flying  Ford  (tin  geese), 
Fofcker  and  Boeing  trimotors.  The 
new  Douglas  DC2  was  just  coming 
into  use.  All  snails  compared  to  the 
present-day  jets.  Douglas  was  working 
on  the  DC- 3  for  TWA  and  Boeing  was 
starting  on  the  development  of  its  314 
flying  boats  for  Pan  Am.  It  took  WW2 
to  speed  up  development  of  the  four 
engine  DC  4,  These  planes  could  make 
it  across  the  North  Atlantic  to 
Northern  Ireland  by  refueling  91 
Gander  (Newfoundland)  and 
Reykjavik  (Iceland), 

Pan  Am's  ambition  was  to  be  the 
LLS*  "chosen  instrument"  in  inter 
national  air  commerce  worldwide. 
They  already  had  plans  and  equip- 
ment being  designed  for  an  around 
the-world  service.  Quite  an  antagonist 
for  American  Export  to  take  on.  A 
few  years  later,  after  extended  and 
bitterJy  contested  hearings,  the  Civil 
Aeronautics  Board  perversely  awarded 
Pan  Am  the  routes  sought  by  Export 
and  gave  Export  the  northerly  route 
to  England,  Holland  and  the  Scandina- 
vian countries*  More  on  this  later. 

My  mission  on  this  trip  was  to 
check  on  the  availability  of  adequate 
flying  boat  facilities  on  American 
Export's  route.  I  was  instructed  to 
confer  only  with  Export  and  U,S, 
consular  personnel  and  not  with 
government  or  airline  officials  of  any 
of  the  countries  involved.  Strict  I y 
tourist  on  the  surface,  camera  and  all. 

After  a  couple  of  weeks  discussion 
and  briefing  in  New  York,  and  before 
we  quite  realized  what  had  happened, 
Eaton  and  I  were  scheduled  to  depart 
on  November  24th  on  the  SS  ExCQh 
fbur  (flag  ship  of  the  "Four  Aces"}  for 


a  Mediterranean  survey  trip.  Between 
conferences  with  the  American 
Export  people  and  putting  Marine 
Airlines  to  bed,  we  had  a  very  short 
time  to  update  wardrobes,  get  shots, 
passports  and  visas. 

Come  sailing  day.  Geo  (my  wife), 
my  baggage  and  I  arrived  at  Pier  F, 
Jersey  City;  onJy  to  find  that  the  poor 
downtrodden  engine  department  was 
on  strike  for  some  nebulous  reason. 
So  we  hauled  everything  back  to 
Brooklyn.  Evidently  the  deck  and 
steward's  departments  didn't  think 
the  engineers  bad  much  of  a  beefp 
because  on  December  2nd  the 
Excatibiir  finally  set  sail  as  a  cargo- 
only  vessel.  Eaton  and  I  were  signed 
on  as  supercargoes.  The  En^ne 
Department  was  made  up  of  personnel 
on  loan  from  various  oil  companies' 
ships.  The  Chief  Engineer  was  fresh 
off  a  tugboat  in  Boston  harbor.  Since 
Eaton  and  I  were  the  only  passengers 
aboard,  we  were  assigned  the  best 
cabins  and  got  lots  of  service. 

Everything  went  fine,  good 
weather,  etc.,  until  the  fifth  day  out. 
Then  we  started  to  get  salt  water  in 
our  showers  and  basins.  Due  to  the 
engine  crew's  un familiarity  with  all 
the  various  valves,  etc.,  most  of  our 
fresh  water  had  been  pumped  over 
board  and  the  tanks  filled  with  sea 
water,  This  resulted  in  corroding  quite 
a  few  boiler  tubes  and  causing  leaks 
that  put  one  boiler  out  of  commission 
entirely.  So  they  had  to  heave  to,  put 
out  a  sea  anchor  and  spend  two  days 
replacing  boiler  tubes.  This  was  no 
easy  task,  as  only  two  of  the  bor- 
rowed engine  crew  were  small  enough 
to  be  able  to  crawl  into  the  boilers  to 
make  repairs.  We  limped  into  Ponta 
Delgada  andr  after  a  couple  of  days  of 
boiler  refitting,  we  took  on  a  supply 
of  fresh  water  and  sailed  for  Mar- 
seilles. !  took  advantage  of  the  Ponta 
Delgada  stop  to  go  ashore  and  have  a 
talk  with  our  consul  about  our  pro- 
posed operation.  I  could  see  that  the 
Ponta  Delgada  harbor  was  not  large  or 
protected  enough  for  our  operation, 
so  the  consut  suggested  the  Horta 
harbor  on  the  island  of  Fatal  and 
furnished  me  with  a  detailed  map  of 
the  islands. 

When  the  Exeat  thtir  docked  at  Mar- 
seilles, Jim  Eaton  and  I  were  taken 
before  the  U,$,  consul,  discharged 
from  our  supercargo  duties  and  paid 
$1  each  for  our  services.  That  was 
December  1 4th. 

Budd  &  Co.,  the  Export  agents  at 
Marseilles,  got  Eaton  and  I  rail  tickets 
to  Nice  for  that  afternoon,  We  stayed 
the  night  in  Nice  then  went  on  to 
Genoa  the  next  day.  John  Gehan, 
Export's  Mediterranean  V.P..  met  us 
at  the  station  and  settled  us  in  at  the 
Grand  Mi  ram  are  Hotel.  This  hotel  was 
situated  high  on  the  hilly  part  of 
Genoa  and  had  an  excellent  view  of 
downtown  Genoa  and  the  harbor.  The 
Miramare  was  a  beautiful  old  hotel.  It 
was  built  before  the  modern  concept 
that  every  cubic  foot  must  bring  in  its 

Continued  on  page  15 
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There  is  no  substitute  for  quality,  performance, 
or  the  satisfaction  of  owning  the  very  best. 

Hence,  the  incomparable  Hy-Gain  3750  Amateur 
transceiver.  The  3750  covers  all  amateur  bands 
1.8-30  MHz  (160-10  meters).  It  utilizes  advanced 
Phase-Lock-Loop  circuitry  with  dual  gate  MOS 
FETs  at  all  critical  RF  amplifier  and  mixer  stages. 
There's  a  rotating  dial  for  easy  band-scanning  and  an 
electronic  frequency  counter  with  digital  readout 
and  a  memory  display  that  remembers  frequencies  at 
the  flip  of  a  switch.  And  that's  just  the  beginning. 

Matching  speaker  unit  (3854)  and  complete 
external  VFO  (3855)  also  available. 

See  the  incomparable  Hy-Gain  3750  at  your  radio 
dealer  or  write  Department  MM.  There  is  no  substitute. 
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Amateur  Radio  Systems. 


Hy-Gain  Electronics  Corporation 
8601  Northeast  Highway  Six;  Lincoln,  NE  68505 


©1976  Hy-Gain 


Editor: 

Robert  Baker  WB2GFE 
f5  Windsor  Dr. 
Atco  NJ  08004 


lilt 


Ptease  note  the  change  in  my  matt- 
ing address  and  caff  sign.  I'm  now 
permanently  f oca  ted  in  southern  New 
Jersey  at  the  address  shown  above.  Aft 
contest  tnateriat  should  be  sent  to  that 
address,  preferably  at  feast  three 
months  t&fore  the  scheduled  event. 
We  wilf  also  continue  to  fist  resufts 
received  as  space  permits. 

1976  RTTY  ART  CONTEST 

Starts:  October  1 

Ends:  November  30 

All  worldwide  licensed  radio 
amateurs  and  members  of  the^  imme- 
diate families  are  eligible  to  parties 
pate  in  this  contest.  Each  entry  must 
be  originated  by  means  of  manual 
inputs  lo  a  teleprinter  using  a  standard 
communications  keyboard,  and  may 
be  submitted  only  by  the  originator  of 
the  art,  or  by  the  amateur  on  behalf 
of  a  family  member.  Submitted  art 
may  be  of  any  subject  suitable  for 
transmission  via  amateur  radio,  but 
preference  will  be  given  to  bicen- 
tennial subjects.  Entrants  may  submit 
any  number  of  entries,  but  each  entry 
must  be  given  a  short  title.  Tapes  of 
entries  Shall  be  formatted  to  permit  a 
reasonably  short  running  time,  and  to 
be  compatible  with  machines  which 
do  and  do  not  downshift  on  space. 
Compatibility  with  machines  that  do 
not  interchange  the  bell  and  apos- 
trophe Is  not  required.  At  least  3 
functions  must  be  used  between  each 


line  (normally  CR.  LF,  and  LTRSJ, 
Each  line  of  the  art  shall  be  limited  to 
72  characters  maximum  (including 
spaces .1,  but  over  line  shading  is  per- 
mitted, Prints  must  be  in  one  single 
part  with  no  splices.  Tapes  must  be 
limited  to  a  maximum  running  time  of 
40  minutes  at  60  wpm  for  the  art 
itself,  exclusive  of  any  other  informa- 
tion on  the  tape.  Each  entry  must 
have  been  transmitted  for  the  first 
time  via  amateur  radio  after  October 
1,  1°76+  and  must  be  accompanied  by 
a  confirmation  of  at  least  one  receipt 
of  its  transmission,  identifying  the 
title  of  the  an  and  the  call  letters  of 
the  receiving  and  transmitting  sta 
lions.  AH  confirmations  must  be  in 
writing  (not  by  RTTY  transmission), 
and  must  have  been  obtained  by  the 
entrant  from  the  receiving  station. 
Entrants  may  obtain  necessary  trans- 
mission of  their  entry  by  any  amateur 
radio  station.  The  tape  and  prints  of 
each  emry  shall  carry  the  full  name  of 
the  author,  call  letters  of  the  sub 
mitttng  station,  and  mailing  address. 
This  information  shall  be  both  written 
upon  a  beginning  leader  of  the  tape 
and  also  punched  in  the  tape  to 
appear  on  the  page  copy  when  repro 
duced.  Entrants  must  submit  one 
5- 1  eve  I  paper  tape  and  five  prints  of 
each  entry,  and  by  such  submission 
agree  lhat  the  tapes  and  prints  may  be 
used,  duplicated,  and  published  for 
any  purpose.  Tape,  prints,  and  trans 
mission     confirmation     information 


Oct  1    Nov  30 
Oct  2    3 
Oct  2  -4 
Oct  8    10 
Oct  9-  10 
Oct  10 
Oct  16    17 
Oct  16    17 
Oct  16    18 
Oct  17    IB 
Oct  19  ■  20 
Oct  30    31 
Nov  5- 8 
Nov  6  -  7 
Nov  6-8 
Nov  9-  10 
Nov  13-  14 

Nov  14 
Nov  20  -  22 
Nov  27  ■  28 
Dec4-5 
Dec11  ■  12 
Dec  31 
Feb  19  -20 
Mar  5  -  6 


RTTY  Art  Contest 

VK/ZL/Oceama  Jubilee  DX  Contest  -  Phone 

CARTG  Worldwide  RTTY  DX  Contest 

CD  Party  -  Phone 

VK/ZL/Oceania  Jubilee  DX  Contest  -  CW 

RSGB  21  28  MH*  Contest  -  Phone 

RSG8  7  MHz  Contest  -  CW 

WADM  Contest 

CD  Party  -  CW 

Manitoba  QSO  Party 

YL  Anniversary  Party  —  CW 

CQ  Worldwide  DX  Contest  -  Phone 

IARS/CHC/FHC/HTH  QSO  Party 

RSGB  7  MHz  Contest  -  SSfi 

ARRL  Sweepstakes  -  CW 

YL  Anniversary  Party  -  Phone 

European  DX  Contest  -  RTTY 

(see  Sept,  issue  I 

OK  DX  Contest 

ARRL  Sweepstakes  -  Phone 

CO  Worldwide  DX  Contest  -  CW 

ARRL  160  Meter  Contest 

ARRL  10  Meter  Contest 

Straight  Key  Night 

YLRL  YL-OM  Contest  -  Phone 

YLRL  YL  OM  Contest  -  CW 


should  be  securely  packaged  and  sent 
to:  RTTY  Art  Contest,  c/o  Don  Royer 
WA8PIR,  18765  Santa  Isadora  St., 
Fountain  Valley  CA  92708,  Entries 
must  be  postmarked  on  or  he  lore 
November  30,  1976,  Entries  wi I \  not 
be  acknowledged  or  returned.  Winners 
will  be  announced  as  soon  as  possible 
after  the  closing  date.  It  is  suggested 
that  paper  tapes  he  wound  tightly 
upon  a  hard  core  to  prevent  mail 
damage  l 

Entries  will  be  judged  on  the 
originality  of  the  author  in  selection 
of  subject  matter,  on  excellence  of 
technique  in  producing  the  art  and 
formatting  the  tape,  on  overall  appear 
ance  of  the  art  when  viewed  from  a 
distance,  on  suitability  for  publica- 
tion, and  on  the  entrant's  compliance 
with  the  rules,  A  committee  of  judges, 
made  up  from  those  amateurs  who 
have  exhibited  an  interest  in  RTTY 
art,  will  select  1st,  2nd,  and  3rd 
places,  as  well  as  honorable  mention 
winners.  Winning  entrants  will  receive 
a  plaque  for  1st  pface  and  certificates 
for  2nd,  3rd,  and  honorable  mention. 
Winning  entries  will  be  published  in 
the  RTTY  Journal  and  other  amateur 
radio  magazines.  The  decisions  of  (he 
judges  will  be  final. 

CARTG  WORLDWIDE  RTTY 

DX  CONTEST 
Starts:  0200  GMT  Saturday, 

October  2 
Ends:  0200  GMT  Monday, 
October  4 
Not  more  than  30  hours  of  oper- 
ation   are    permitted,    N  on -operating 
periods   can   be   taken    at   any   time 
during  the  contest,  but  a  summary  of 
times  on/off  must  be  submitted  with 
scores.   Use  all  amateur  bands,  80  to 
10   meters.   The   ARRL   country  list 
will  be  used  for  country  status,  with 
KL7,  KH6,  and  VO  being  considered 
separate     countries.     Classifications 
include:  single  operator  (single  trans 
mitterh    morn-operator    (single  trans 


miner),  and  SWL  printer.  Individual 
operators   of   multi  operator   stations 
may  submit  their  logs  singly  instead  of 
in  the  form  of  a  group  log. 
EXCHANGE: 

Message  number,  time  in  GMT,  and 
zone. 
SCORING: 

All  two  way  RTTY  GSQs  with  own 
zone  count  2  points.  All  others  will 
receive  points  listed  in  Zone  Chart 
{same  as  last  year's  chart).  Stations 
may  not  be  contacted  more  than  once 
on  any  band.  Multipliers  are  number 
of  different  countries  worked  on  each 
band  including  one's  own  country. 
Each  US  and  Canadian  district  will  be 
considered  as  a  separate  country, 
Final  score  is  total  QSO  points  times 
number  of  countries  worked,  times 
number  of  continents  worked  (6  max- 
imum). A  Canadian  Sonus  Point  is 
added  last  -  100  points  for  each 
VE/VO  contact  on  all  bands, 

ENTRIES: 

Use  separate  log  sheets  for  each 
band.  Log  sheets  and  zone  charts  are 
available  for  SASE  or  iRCs.  Logs  must 
be  received  before  December  1st  to 
qualify.  Send  togs,  summary,  and 
scores  to:  Canadian  Amateur  Radio 
Teletype  Group,  85  Fifeshire  Road, 
Willowdafe,  Ontario  CANADA  M2L 
2G9.  Many  various  plaques, 
medallions  and  certificates  will  be 
awarded! 


VK/ZL/OCEANIA  JUBILEE 

DX  CONTEST 

Phone 

Starts:  1000  GMT  Saturday 

October  2 

Ends:  1 000  GMT  Sunday, 

October  3 

CW 

Starts:  1000  GMT  Saturday 

October  9 

Ends  1000  GMT  Sunday 

October  10 

WIA  and   NZART   invite  all  ama- 


RESULTS  OF  THE  1975  MARTS  SEANET  WORLDWIDE  DX  CONTEST 

Sea  net  Area  Top  Scorers  — 

Single  band,  single  operator,  Phone:  9V0SN  -  188,421  points 
Multi-band,  single  operator,  Phone:  9V05H  —  530,784  points 
Single  band,  single  operator,  CW:  VS5PM  -  14,418  points 
Mufti-band,  single  operator;  CW:  9M2LN  -  153.637  points 

Outside  Seanet  Area  Top  Scorers  - 

Single  band,  single  operator,  Phone:  LU2AFH  —  4,293  points 
Multi-band,  single  operator,  Phone;  IT9FKS  -  5,400  points 
Single  band,  single  operator,  CW:  OH1QB  —  609  points 
Multi  band,  single  operator,  CW:  YZ4HA  —  1,386  points 
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teurs  to  participate  in  the  1976  con 

lest, 

EXCHANGE: 

RS(T)  and  consecutive  serial  num- 
ber starting  with  001. 
SCORING: 

For  Oceania  stations  other  than 
VK/ZL  -  score  2  points  for  each 
VK/ZL  QSO  on  each  band,  1  point 
for  each  QSO  with  the  rest  of  the 
work!  on  each  band.  For  the  rest  of 
the  world  other  than  VK/ZL  —  score 
2  points  for  each  VK/ZL  QSO  and  T 
point  for  each  Oceania  station  QSO 
(other  than  VK/ZL)  on  each  band. 
Final  score  is  total  QSO  points  multi- 
plied by  the  surn  of  VK/ZL  call  areas 
worked  on  all  bands.  The  same 
VK/ZL  call  area  worked  on  different 
bands  counts  as  separate  multipliers! 

AWARDS: 

Attractive  certificates  will  be 
awarded  to  each  country  (call  area  m 
USA,  Japan,  and  USSR)  on  the  fol- 
lowing basis: 

—  Top  scorer  using  all  bands; 

—  Separate  awards  for  phone  and  CW; 

—  Other  certificates  awarded  de- 
pending on  activity:  2nd,  3rd,  and 
separate  band  awards. 

ENTRIES: 

Logs  must  show,  in  this  order: 
date/time  in  GMTf  ca I Isign  of  station 
contacted,  band,  serial  number  sent 
and  received.  Underline  each  new 
VK/ZL  call  area  contacted  and  make 
separate  logs  for  each  band  used. 
Include  a  summary  sheet  showing 
call  sign;  name  and  address  (block 
letters,  please),  details  of  equipment 
used,  QSO  points  for  each  band,  and 
total  VK/ZL  call  areas  worked  on  that 
band.  Sign  a  declaration  that  all  rules 
and  regulations  have  been  observed. 
All  logs  should  be  posted  to  be  re- 
ceived before  January  31 ,  1977,  Send 
entries  to:  NZART  Contest  Manager, 
Box  489,  Wellington,  New  Zealand,  or 
NZART  Contest  Manager,  152  Lytton 
Road,  Gisborne,  Mew  Zealand.  Every 
log,  ewen  for  only  a  few  contacts, 
wo u id  be  appreciated. 

LISTENERS'  SECTtQN: 

A  VK  or  ZL  station  only  must  be 
heard  in  QSO  and  the  following 
details  noted  in  the  tog  —  date/time  in 
GMT,  call  of  station  heard  (VK/ZL J, 
callsign  of  station  he  is  working, 
RS(T}  of  VK/ZL  station  heard,  serial 
number  sent  by  VK/ZL  station,  band, 
points.  Scoring  is  on  the  same  basEs 
and  the  summary  sheet  should  be 
included. 

RSGB  21*28  MHZ  CONTEST  - 

PHONE 

Contest  period: 

0700  to  1900  GMT, 

October  10 

Official    rules    were    not    received 

from  Engfand  in  time  for  this  issue* 

However,    last   year's   rules   were   as 

follows: 

Work  any  British  Isle  station  {G, 
GCh  GD,  Gl,  GM,  GWJ  on  21  and  28 
MHz  only.  The  same  station  may  be 
worked  once  on  each  band  for  QSO 
and  multiplier  credit.  Use  a  separate 
log  for  each  band.  Entries  are  limited 
to  single  operators  only. 


EXCHANGE: 

BS  and   progressive  QSO   number 
starting  with  001, 
SCORING 

Each  QSO  with  a  British  Isle  station 
counts  3  points.  Multiply  total  QSO 
points  from  both  bands  by  the  sum  of 
British  isle  prefixes  worked  on  each 
band  for  final  score  iGB  does  not 
count,  giving  a  maximum  of  36  pre- 
fixes on  each  band). 

ENTRIES: 

Logs  should  be  sent  to:  O.J. 
Andrews  G3MXJ,  13  Downsview 
Crescent,  Uckrield,  Sussex, 
ENGLAND. 

WA DM  CONTEST 

Starts?  1500  GMT  Saturday, 

October  16 

Ends:  1500  GMT  Sunday, 

October  17 

Use  all  bands  between  80  and  10 
meters  on  CW  only.  Stations  outside 
DM  call  "CO  DM/'  while  DM  stations 
wUlcallXQWADM" 
EXCHANGE: 

Stations  outside  DM  send  usual  6 
digit  number,  RST  and  serial  number 
starting  with  001.  DM  stations  wilt 
send  a  5  digit  number  consisting  of 
the  RST  and  the  number  of  their 
Kreiskenner. 
SCORING: 

Each  station  may  be  worked  only 
once  per  band.  Each  completed  QSO 
with  a  DM  station  counts  3  points, 
white  incomplete  QSOs  or  QSOs  with 
log  errors  count  1  point.  The  multi- 
plier is  the  total  number  of  DM 
districts  per  band.  The  special  stations 
{DM7,  DM8  and  DM0)  count  for  any 
missing  district  on  the  band  on  which 
they  are  worked.  The  maximum 
multiplier  is  75,  The  DM  districts  are 
the  last  letter  of  the  callsign  (A 
through  0},  The  final  score  is  the  sum 
of  OSO  points  from  all  bands  multi 
ptied  by  the  final  multiplier. 
ENTRIES 

Classifications:  Single  op  stations 
all  bands,  multi-op  stations  all  bands, 
and  SWts.  Please  use  separate  log 
sheets  for  each  band  and  enclose  a 
summary  sheet  showing  the  scoring 
and  address.  Logs  must  be  sent  not 
later  than  30  days  after  the  end  of  the 
contest  period  (postmarked}  to: 
Radioclub  of  the  GDR.  DM  Contest 
Manager  DM2ATL,  DOR  1055  Berlin, 
P.O.  Bo*  30,  German  Democratic 
Republic.  The  decisions  of  the  DM 
Contest  Bureau  are  final  and  the  right 
to  change  these  rules  is  reserved. 
AWARDS: 

Certificates  will  be  awarded.  Appli 
cations  for  all  DM  awards  tWADM, 
DMCA,  DMDXC,  DMKK*  may  be  sent 
together  with  logs  for  the  contest,  but 
please  use  separate  sheets  for  each 
award, 

RSGB  7  MHZ  CONTEST  -  CW 

Starts:  1800  GMT  Saturday, 

October  IB 

Ends:  1800  GMT  Sunday, 

October  17 

Again,  official  rules  for  this  year's 

contest  did  not  come  in  time  for  this 

issue,  so  the  following  are  based  on 


ir    i 


RESULTS  OF  THE  1976  8ARTG  RTTY  CONTEST 
Top  10  single  operator  stations  — 


18  A  A 

282,624  points 

I1PYS 

281,506  points 

K4GMH 

192,520  points 

I5WT 

177,054  points 

DJ6JC 

176,364  points 

PY2CYK 

166,680  points 

IT9ZWS 

166,584  points 

WA3JTC/ZP5 

149,400  points 

W4CQI 

133,480  points 

HB9AVK 

131p152  points 

Top  3  multiple  operator  stations  - 
W1MX  156,240  points 

SM6FUG  140,302  points 

DL8VX  127,296  points 

Top  4  shortwave  listeners  - 
H.  Ballenberger  (DU         133,632  points 
R.  Giarnetlo  (!3)  116,480  points 

Cech  Lufaos  (OK2J  105,258  points 

Paul  Menadier  (USA)  80,276  points 


last  year's  rules.  The  contest  is  similar 
m    the    21  28    MHz   contest,  except 
scoring  is  different. 
EXCHANGE: 

RSIT)    and   serial   number  starting 
with  001, 
SCORING: 

Score   50  points  per  Bl  050  for 
non  European  stations.  An  additional 
bonus  of  20  points  for  each  different 
British     Isle    country/number    prefix 
worked    is   also    available    136   rnaxi 
mum).    NO    BONUS    FOR    GB  PRE 
FIXES!  Final  score  is  total  QSO  and 
bonus  points, 
ENTRIES: 

All  entries  should  be  mailed  to:  The 
HF  Contests  Committee,  c/o  John 
Bazley  G3HCT,  Rrookiands,  Ullenhall, 
Solihull,  West  Midlands,  ENGLAND. 

MANITOBA  QSO  PARTY 
Starts;  000 1  G  MT  S  u  nday , 

October  17 

Ends:  0300  GMT  Monday, 

October  18 

The  third  Manitoba  QSO  Party  is 
sponsored  by  the  Amateur  Radio 
Clubs  of  Manitoba.  The  same  station 
may  be  worked  on  each  band  and 
mode,  VE4  to  VE-4  and  2  meter 
simplex  QSOs  are  also  permitted 
EXCHANGE: 

RS{T)T     name,    and     QTH- munici- 
pality* 
SCORING: 

Each  QSO  counts  1  point.  VE4s 
mufripiy  number  of  QSOs  bv  the 
number  of  US  states,  VE  provinces, 
and  DX  countries  worked.  All  others 
multiply  the  number  of  QSOs  times 
the  number  of  Manitoba  municipal- 
ities, local  government  districts, 
provincial  parksp  and  forest  reserves 
(134  maximum). 
FREQUENCIES: 

5SB  -  3770,  3905,  7195,  7230, 
1 4 1 90,  1 4285.  21 245.  2 1 355,  28600; 
CW  -  3705,  7105,  14065.  21205, 
28205. 


AWARDS: 

Certificates  for  the  highest  score  in 
each  province,  state,  and  country, 
Plaques  for  highest  VE4  and  out-of- 
province  station.  Additional  plaques 
awarded  if  warranted. 
ENTRIES: 

Send  log  data  and  signed  declara- 
tion to:  Doug  Bowles  VE4QZ,  1104 
First  Street,  Brandon,  Manitoba, 
CANADA  R7A  2Y4.  Mailing  deadline 
is  November  12.  1976. 


CQ  WORLDWIDE  DX  CONTEST 

Phone 

Starts:  0000  GMT  Saturday, 

October  30 

Ends:  2400  GMT  Sunday, 

October  31 

CW 

Starts:  0000  GMT  Saturday, 

November  27 

Ends;  2400  GMT  Sunday, 

November  28 

Rules  should  be  the  same  as  last 

year's  contest,  barring  any  unforeseen 

changes  {please  check  the  September 

issue  of  CQ  Magazine).  The  basic  idea 

is   to  work  as  many  other  amateurs 

around  the  world  in  as  many  zones 

and    countries   as    possible.    Use  all 

bands,     160    to     10    meters    -    on 

specified  mode  onfy.  Classes  of  com- 

petition  include:  single  operator  single 

band  and  all  band,  mu I ti  operator  (ail 
band     only}     single     transmitter     or 
multi-transmitter. 
EXCHANGE: 

RS(T)  and  zone. 
SCORING: 

Score  a  multiplier  of  one  for  each 
different  *one  and  each  different 
country  contacted  on  each  bend.  Re- 
member, stations  are  permitted  to 
contact  their  own  country  and  zone 
for  multiplier  credits  —  so  don't  forget 
to  work  other   US  stations!  The  CQ 


Continued  on  page  46 
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PERSONALLY  INVOLVED 


] 


I  appreciate  your  acceptance  of 
kudos  and  brickbats  for  suppliers  of 
electronic  gear.  It  affords  an  oppor- 
tunity nowhere  else  available,  to  my 
knowledge,  to  report  on  one's  per- 
sonal experience  in  this  area.  The 
purchase  of  a  major  piece  of  gear  with 
most  hams  takes  place  every  few 
years;  some  suppliers,  therefore,  do 
not  see  the  need  for  purchaser  satis 
faction  as  an  inducement  for  subse- 
quent sales,  and  only  consider  the  sale 
at  hand. 

I  welcome,  therefore,  this  oppor- 
tunity to  praise  the  service  and  per- 
sonal interest  In  my  needs  by  one  of 
your  advertisers.  Step  Electronics  Co. 
My  initial  concern  of  dealing  with  a 
supplier  outside  of  my  geographic  area 
was  allayed  by  my  feeling  that  Bill 
Slap  was  personally  involved, 

Andrew  J,  Bartilucci  W2NKC 
Garden  City  NY 


ABOUT  TIME 


In  conjunction  with  this  1976 
bicentennial  year  I  am  working  with 
the  Maiden  committee,  who  will  plant 
a  time  capsule  in  Maiden,  to  be 
opened  in  the  year  2076. 

I  want  amateur  radio  to  be  part  of 
this  capsule.  Please  arrange  to  send  me 
one  copy  of  your  July,  1976r  73 
Magazine,  I  would  like,  if  possible. 
Wayne's  autograph  across  the  front 
cover.  This  will  be  part  of  the  capsule 
contents  which  will  be  buried  on  the 
grounds  of  the  Maiden  Government 
Center, 

Mel  Dunhr tick  W1BHD 
Maiden  MA 

Weft,  Met  while  I'm  Mattered,  it  is 
difficuft  for  me  to  believe  that  anyone 
much  is  going  to  be  around  in  20/6.  — 
Wayne. 


RESURRECTION 


I'm  sending  this  to  you  with  the 
idea  that  n  might  help  someone  with  a 
similar  problem.  I  have  a  12  year  old 
pre-Novice  friend  named  Brian.  Brian 
secured  a  1948  vintage  Hall icr afters 
S  53  receiver  for  S10  {he'll  mow  my 
lawn  three  times  and  have  it  paid  for), 
The  SB3  was  perfect  in  every  way  but 
one  -  it  didn't  talk.  After  a  few 
minutes  of  troubleshooting  we  found 


a  bad  audio  output  transformer.  A 
quick  search  of  the  junk  bo* 
produced  no  audio  output  trans 
former  (thought  I  had  one  some 
where},  but  I  did  find  a  120  V/6.3  V 
filament  transformer  -  hmmmp  why 
not?  t  connected  the  120  V  side  to 
the  6V6  output  and  the  6.3  V  side  to 
the  speaker  voice  coil.  Ta-Da.  it 
worked!  And  the  transformer  even  fit 
the  same  holes  in  the  chassis. 
Mismatch?  \f  there  is  any,  it  certainly 
doesn't  affect  the  performance  of  the 
receiver  by  any  noticeable  degree. 

So  what  do  we  have?  A  previously 
"dead"  receiver  brought  back  to  life, 
an  idea  for  a  different  "source' r  for 
audio  output  transformers,  a  happy 
boy  (soon  to  be  a  Novice)  who  will 
soon  be  on  the  air  for  a  510  outlay 
(will  loan  him  a  transmitter).  Now  I 
ask  you,  can  any  CBer  match  this  for 
sheer  satisfaction? 

Bob  May  WA4D8G 
Jonesboro  TN 
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ENOUGH  TO  PAY  FOR  IT 


There  is  a  newsletter,  Or,  Dobbs 
Journal  of  Computer  Calisthentics  and 
Orthodontia,  whose  sole  purpose  is  to 
find  good  software  through  coopera- 
tive efforts  and  put  it  in  the  public 
domain.  Subscription:  SlO/year.  Vol. 
1  numbers  1  and  2  are  probably  still 
available;  they  contain  a  complete 
octal  and  symbolic  listing  for  a  Tiny 
BASIC  interpreter  for  the  8080.  II 
you  do  not  object  to  not  paying 
royalties,  these  could  be  your  first 
software  tapes  fa  I  though  they  would 
probably  object  to  your  making  a 
profit).  The  Dr.  Dobb's  Journal 
people  -  People's  Computing  Corn 
pany,  Menlo  Park  CA,  are  software 
types,  l  think,  who  probably  have 
much  to  give  to  a  group  of  hardware 
types  such  as  yourselves.  They  are 
planning  a  disk  operating  system  for  a 
micro, 

I  like  your  magazine  (enough  to 
pay  for  it).  I  am  a  non-ham  into 
personal  computing.  I  would  be  happy 
10  share  my  knowledge  of  systems  and 
scientific  programming  with  someone 
who  can  help  me  learn  how  to  build 
and  design  my  own  system.  Initial 
uses  would  be  text  editing  -  I  am  an 
academic  type  —  and  later  super  cheap 
graphics. 

As  an  old  fashioned  computer  user 
(who  would  never  mention  DEC  and 
ISM  in  the  same  breath),  let  me 
suggest  a  piece  of  hardware  computer 
hobbyists  really  need,  although  they 
may  not  know  it:  a  cassette  tape 
recording    system    which    can    move 


forward  or  backward  under  computer 
control,  and  which  can  read  forward 
or  backward  (and  possibty  write  for- 
ward and  backward).  A  tape  recorder 
with    these   simple    properties   could 
store  data  in  discrete  blocks  and  read 
them  rapidly  and   randomly  -  thus 
acting    like    a    slow    floppy    disk.    A 
floppy  disk  costs  SI 000  minimum  — 
this  cassette   could  cost   $100-3200. 
My  model  for  this  tape  Is  DECtape™ 
or   UNKtape  which  can  be  used  by 
mini  and  large  computers  fust  like  a 
disk,  only  slower.  You  don't  always 
have  to  start  reading  at  the  beginning 
of  the  tape  to  know  where  you  are,  so 
getting  Information  is  much  quicker. 
This    type    of   storage  would   allow 
sophisticated     macroassemblers     and 
compiler  languages  and  real  operating 
systems  which  would  allow  your  com- 
puter to  do  what  computers  do  best, 
more  than  one  thing  at  the  same  lime 
(would  you  beiteve  writing  one  pro 
gram  while  another  is  being  assembled 
-    that    is  easily   within    the   speed 
capacity   of   micros   right  now!!).   In 
addition,  software  for  a  block-struc- 
tured tape  medium  could  be  trivially 
converted   for   a   floppy  disk  system 
i perhaps  even  vice  versa).  Enough  of 
my  showing  off  my  need  for  a  com- 
puter text  editor. 

I  wish  you  and  your  magazine  the 
best  of  luck,  I  would  be  interested  in 
writing  for  you  if  you  think  I  might 
have  something  to  say.  Now  that  I've 
paid  my  money,  don't  stop  with  the 
computer  oriented  articles. 

Bill  Pearson 
Pasadena  CA 

P.S.  Computer  Operations,  Lanham 
Maryland  20801  sells  a  LINK  tape  for 
the  PDP-11,  LSI -11  and  any  8  bit 
micro  for  $2k.  Perhaps  they  could  be 
convinced  to  make  a  kit  for  less,  but 
the  cassette  idea  is  cheaper  If  they 
can  do  it,  you  jwe}  can  do  it. 

Love  to  have  you  write,  but  try  to 
remember  that  I  do  not  know  what  a 
macroassembler  is,  or  block-structured 
tapes  .  .  and  things  tike  that.  You'll 
have  to  bootstrap  me  to  where  I  can 
understand  what  you  are  saying,  - 
Wa  yne. 


BRIGHTER  DIGITS 

Thank  you  so  much  for  publishing 
"Behold  The  Giant  Nixie  Clock/'  by 
Jack  Grimes  W4LLB.  I  built  it  pretty 
much  as  per  the  article  in  your  July 
issue,  and  it  works  just  great!  You 
wouldn't  believe  how  many  comments 
It  has  drawn  from  visitors  In  my  lab. 

I  would  like  to  make  several  sug- 
gestions that  can  result  in  much 
brighter  digits.  First,  I  built  mine  in  a 
large  metal  box,  so  \  had  to  use  an 
isolation  transformer.  A  transformer 
with  a  6.3  volt  and  125  volt  secondary 
from  a  junked  VTVM  supplies  the 
power.  If  you  use  this  arrangement, 
you'll  get  over  170  volts  8+,  and 
brighter  nixies.  Also,  I  checked  the 
transistors  off  the  surplus  boards  on  a 
Tektronix   Curve   Tracer,   and   found 
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that  the  UL624  units  could  handle 
only  24  to  72  volts,  so  beware'-  None 
of  my  SA480  units  were  any  good, 
and  none  of  my  substitutes  worked 
well,  so  I  subbed  the  accompanying 
circuit,  which  replaces  Q8-Q13. 

The  2M5551  transistor  may  be  any 
50  to  60  volt  NPN  unit;  it  only 
switches  40  volts.  The  Motorola 
MPS-A43  may  be  nearly  any  ISOvoh 
switching  transistor.  Finally,  I 
changed  the  3000  pF  cap  to  0.015  uF. 
The  results  are  far  superior  to  the 
original  circuit  using  those  ancient 
(ugh  I )  transistors  I 

Gary  McClellan 
La  Habra  CA 


[ 


FIRE  ONE 


Chalk  up  another  1  for  Trigger 
Electronics,  About  1  year  ago  I  placed 
an  order  and  sent  along  my  charge 
card  number.  Somehow  the  prices  on 
items  ordered  went  up  an  average  of 
nearly  30%  since  the  date  on  the 
catalogue  I  had  just  received.  Some 
items  nearly  doubled  I  One  that 
doubled  I  sent  back  and  purchased 
locally  for  about  the  original  (reason 
able)  price. 

Thanks  for  providing  a  forum  in 
which  we  can  sort  out  reputable  mail 
order  suppliers, 

Harrison  K.  Clark  WB2YKH 
Clifton  Park  NY 


WHY  BUILD  IN  AN  ERROR? 

The  "Instant  Counter  Calibration" 
in  the  August  issue  describes  a  pro- 
cedure 1  have  used  for  some  time,  and 
it  works  well.  The  frequencies  printed, 
however,  are  slightly  in  error. 

Color  horizontal  frequency  was 
originally  selected  so  thai,  divided 
into  the  4,5  MHz  intercarrier,  an 
mteger  would  result,  286  yielding  the 
closest  to  the  original  15,750  Hz,  In 
order  to  interweave  the  sideband 
clusters'  horizontal- rate  multiples 
from  both  visual  carrier  and  color 
subcarrief,  the  subcarrier  is  centered 
between  integral  multiples,  i.e.,  227.5 
times  line  rate,  or  15,734,26573, 
yields  3,579,545,455  Hz. 

This  is  all  well  and  good,  but  in 
practice,  horizontal,  as  all  other 
pulses,  is  derived  from  a  subcarrier 
frequency  source,  which  the  FCC  has 
defined  as  3,579,545  *  10  Hz.  The 
network  rubidium  standards  output 
this  center  frequency,  so  the  ".455" 
does  not  exist,  As  a  result,  the  actual 
horizontal  rate  is  1 5,734,26374  rather 
than  your  published  15,734.265. 
While  ,03  ppm  may  seem  insignificant. 
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considering  the  potential  accuracy  of 
this  reference,  why  build  in  an  error? 
Other  notes:  The  old  monochrome 
standard,  using  15,750  Hz,  is  almost 
never  used  in  broadcast  stations.  Any 
network  program  will  be  using  color 
standard,  regardless  of  program  con 
tent.  "Mmi-cam"  frequencies  wilt  be 
as  accurate  as  other  network  sources  if 
not  a  live  pickup,  as  videotape 
machines  will  lock  to  the  house 
standard,  that  being  rubidium  for  net- 
works. Even  local  programs  will  have 
sufficient  frequency  accuracy  for 
most  counters,  as  the  FCC  requires  t 
10  Hz,  or  .000279%. 

Dave  Powell  WA4BRI 
Lexington  KY 


NO  KEYER 

I  ordered  20  "recent"  ('71  75) 
back  issues  of  your  magazine.  They 
made  interesting  reading.  Boy,  OM 
Wayne  really  gets  nasty  in  some  of  his 
editorials,  A  friend  who  subscribes  to 
your  magazine  and  I  found  them 
enjoyable.  I  finally  broke  down  and 
bought  ihe  June  '76  issue  in  a  radio 
store,  and  I  couldn't  pass  up  the  three 
year  subscription  offer.  I  find  the 
computer  articles  interesting,  as  I  am  a 
Navy  date  processing  technician.  Also 
found  the  "Glass  Arm"  article  in  the 
June  issue  enlightening,  since  I  am  a 
CW  freak  at  heart  and  use  a  straight 
key  in  all  my  CW  contacts.  Adjusting 
the  key  as  mentioned  in  the  article 
really  makes  a  difference .  I  might 
stick  with  my  straight  key  and  not 
even  buy  a  keyer. 

Martin  S.  Roe  WB0JNV/KH6IQQ 
FPO  San  Francisco 


THE  HUMAN  FACTOR 

I  am  writing  in  reference  to  the 
clock  article  on  page  70  of  the  July 
'76  issue  of  73  describing  a  digital 
clock  using  Borroughs  879 71  Nixie 
tube  readouts.  As  a  clock  builder  since 
the  introduction  of  trie  MM5314 
clock  chin,  I  would  like  to  call  your 
attention  to  the  following  errors  in 
the  schematic  diagram  presented  with 
this  article: 

1.  Leave  pin  1  (output  enable  pin) 
of  the  5314  unconnected  or  connect 
it  to  pin  12,  It  is  shown  connected  to 
ground/vdd,  which  will  blank  the 
display, 

2.  The  capacitor  labeled  3000  uF  is 
a  bit  large  for  this  application.  This 
capacttor  sets  the  multiplex  frequency 
of  the  display,  and  should  be  3000  pF 
(that  is,  smaller  values  of  this  capaci- 
tor ravse  the  mu  hi  pi  ex  frequency  —  a 
3000  mF  as  shown  would  blink 
slowly,  if  it  would  work  at  all'). 

3.  The  emitter  of  transistor  08  is 
no i  connected  on  the  diagram,  It 
should  be  connected  to  the  emitter  of 
09  (that  is,  the  +150  volt  supply  line}, 

4.  The  SA480  transistor  is  a  PNP 
type,  your  artist  drew  them  as  NPN 
types. 


5.  You  might  advise  your  readers 
that  the  pinouts  for  the  MM5314  chip 
as  shown  on  your  diagram  would  be  as 
you  were  looking  from  the  bottom  of 
the  chip,  and  not  from  the  top,  as  ICs 
are  usually  shown. 

Mr,  Grimes  should  be  applauded  for 
his  excellent  article,  and,  of  course, 
his  courage  in  experimenting  with  the 
"unknown"  UL624s,  and  SA4fi0s 
from  the  boards.  The  fact  that  no  one 
knew  how  much  these  would  stand 
has  probably  prevented  the  purchase 
of  these  board  assemblies  by  a  great 
many. 

Gary  Joe  White  WB9BUU 
P. ttsf .ed  J  L 

Dear  Gary  Joe: 

Your  comments  are  appreciated. 
Some  are  correct,  one  not  correct. 

Two  of  the  errors  are  my  fault  —  as 
73  simply  copied  my  circuit  and  I  was 
in  error  in  copying  my  rough  sketch, 

These  two  errors  are  PNP  tran 
sisters  drawn  as  NPNs.  and  the  lack  of 
a  connection  on  Q8  to  the  150  V  line. 

Your  no.  T  comment  concerning 
pin  1  -  look  closely.  It  is  not  con- 
neeied  to  ground.  That  is  simp!y  a  tie 
point  to  connect  pin  2  and  the  100k 
resistor  to  vdd.  There  is  no  short 
connection  over  to  pin  1.  So  this  is  no 
error,  but  one  might  have  to  look 
closely  to  realize  there  is  no  connec- 
tion to  pin  1. 

My  original  sketch  specified  3,000 
mmfd  tor  pFJ  —  which  dates  me  as 
rather  ancient  to  use  mmfd.  So  this 
was  probably  an  artist's  error. 

The  schematic  is  drawn  almost  as 
the  board  is  faid  out, 

I  apologize  for  my  part  in  the 
errors,  but  I  guess  that  is  the  human 
factor. 

Jack  Grimes  W4LLR 
Memphis  TN 


FIRE  TWO 

I  am  writing  to  let  you  know  of  the 
troubles  1   have  had  ordering  a  Hy 
Gain     18AVQ/WB    vertical    antenna 
from  Trigger  Electronics, 

On  December  12,  1975,  I  sent  them 
a  money  order  for  S82.01  and  re- 
ceived notice  that  they  got  my  order. 
A  month  went  by,  so  I  wrote  them 
and  said  either  send  the  antenna 
within  two  weeks  or  return  my 
money,  A  month  later  I  received  a 
postcard  from  "customer  service" 
telling  me  I  would  receive  my  order 
within  4  weeks  I  Two  months  went  by 
so  I  wrote  again  and  begged  them  to 
return  my  money,  A  month  later  J  got 
another  postcard  from  "customer  ser- 
vice" telling  me  to  send  back  the  card 
along  with  shipping  instructions 
because  my  order  was  in!  I  sent  back 
the  card  and  again  told  them  to  return 
my  money,  I  even  wrote  a  tetter  to 
the  owner.  Irael  Treger  W9IVJ,  but  I 
have  gotten  no  response.  I  am  really 
mad  now  and  am  trying  to  get  help 
from  the  Direct  Mail  Marketing  Assn. 
and  from  "Mr.  Fixit"  of  the  Phila- 
delphia  Evening  Bulletin.    1  wrote  to 


you  so  you  will  not  accept  their 
advertising  and  for  any  possible  help 
in  this  matter,  I  notice  that  Trigger 
used  to  advertise  in  QST.  Thank  you 
for  your  time  and  trouble  and  a  very 
good  magazine, 

George  Schmidt  AA3NQ  Y 
Philadelphia  PA 


DRAMA 


Send  your  most  dramatic  emer- 
gency ham  experience  for  inclusion  in 
my  book,  "Introduction  to  Ham 
Radio."  Free  copy  if  used. 

Jerry  Swank  W8HXR 

657  Witlabar  Drive 

Washington  Court  House  OH  43160 


ON  EOF  THE  BEST 

I  am  not  interested  in  ham  radio, 
but  do  find  73  Magazine  has  enough 
other  material  to  be  one  of  the  best 
magazines. 

Bill  Trail 
Guadalajara,  Mexico 


BOLT  BELIEVER 


J.  K.  Bach  might,  in  reference  to  his 
article  in  the  July,  1976,  issue  of  73, 
like  to  have  my  corroboration  of  his 
statement  that  the  diameter  of  a 
lightning  bolt  can  be  approximately 
eight  inches. 

Around  T940,  I  was  working  for 
Northwest  Airlines  as  a  radio  oper- 
ator, and  was  familiar  with  the  evi- 
dence of  lightning  strikes  on  the 
aluminum  shells  of  DC-3s.  The  metal 
was  fused,  in  several  cases,  in  about  a 
1/8"  diameter  circle,  and  the  heated 
metal  concentric  to  the  fused  spot  was 
discolored  out  to  the  size  of  a  quarter. 
In  a  freak  incident,  the  aiieron  of  a 
DC- 3  in  flight  was  in  the  path  of  a 
lightning  bolt.  The  ailerons  of  a  DC  3 
are  of  linen,  znd  the  cloth  had  a  hole 
approximately  eight  inches  in 
diameter  burned  dean  I  y  through  it, 
with  a  very  small  ring  of  charring, 

A  picture  was  taken  of  the  aileron 
by  one  of  the  mechanical  crew  at  the 
Billings,  Montana,  service  hangar,  but 
it  did  not  "turn  out."  So  no  record  is 
available. 

Kenneth  <L  Axvig  W7EPL 
Kremlin  MT 


TAKE  MY  ADVICE 


For  the  past  several  years,  I  have 
been  an  avid  ARRL  supporter,  and 
thought  of  73  Magazme  as  just  a 
second  rate  magazine.  Was  I  ever 
wrong!  Our  radio  club  subscribes  to  it, 
and  I  had  a  chance  to  read  the  club's 
copies  of  both  QST  and  73,  I  have  no 
choice  but  to  subscribe  to  73. 

Also,  W8LWS  was  right.  Don't 
build     his     worJd's     smallest     field 


strength  meter.  I  didn't  take  his  advice 
and  went  through  a  dozen  of  those 
35mm  film  cans  before  I  got  one  to 
work.  The  ti  choke  was  S4. 38  -  the 
only  part  I  didn't  have  in  my  junk 
box.  It  does  look  cute,  but,  73 
readers,  wait  for  his  next  project. 
Take  his  advice,  and  mine. 

Craig  R+  Schmidt  WBflGFZ 
Dickinson  ND 


NEW  PROOFREADER 

Well,  I  had  better  do  it,  I  hereby 
request  that  you  extend  my  present 
sub  by  an  additional  3  years.  I  enclose 
a  check  for  SI 7.76.  Too  bad  \  lacked 
the  foresight  (and  the  cash}  to  obtain 
a  life  subscription  while  they  were 
only  $37,00.  Anyway,  thanks  for  a 
tremendous  magazine,  (My  dictionary 
defines  tremendous  as  "huge,  terri- 
fying through  great  size  or  force"  — 
close  enough  !) 

In  my  article,  "Build  A  DeEuxe 
TTY    Keyboard,"    published    in   the 

0  c  tober  and  No  vem  be  r  /Dece  m  be  r 
1975  issues,  there  are  several  errors. 
The  basic  keyboard  described  in  Part  I 
is  OK,  but  the  automatic  function 
module  in  Part  II  contains  some  small 
errors  and  one  large  oneK  The  follow- 
ing are  the  small  errors: 

1.  Pin  2  of  U213C  should  go  to  pin  8 
Of  U213B.  not  pin  6. 

2.  Terminal  A  should  go  to  pin  6  of 
U2Q9,  not  pin  8. 

3.  U209isa  74121. 

4.  There  should  be  a  3.3  kn  resistor 
in  series  with  the  base  of  Q203. 

5.  The  diode  connected  to  pin  13  of 
U213D  must  be  reversed. 

6*  The  2  diodes  connected  to  pin  4  of 
U203A  must  be  reversed. 

Now  for  the  major  error.  The  AFM 
{F  ig>  2,  Part  II)  connects  to  the  wrong 
points  In  the  basic  keyboard  {Fig,  5, 
Part  II,  In  the  basic  keyboard  sche- 
matic, terminals  A  and  B  are  the 
connection  points  for  AFM  terminals 

1  and  3  respectively.  Well,  that's 
wrong.  Short  terminals  A  and  B  per- 
manently. Break  the  connection 
between  U4A  pin  S  amji  U7A  pin  2 
U214  contains  a  couple  of  spare 
inverters.  One  of  those  has  to  be  used. 
Connect  AFM  terminal  1  to  U4A  pin 

6.  Connect  AFM  terminal  3  to  U214 
pin  9  {spare  inputs  The  output  of 
that  inverter  (pin  8)  should  be  con 
nected  to  U7A  pin  2.  With  the  AFM 
connected  this  way,  the  serial  input 
should  be  low  when  the  keyboard 
register  is  empty  (full  of  space 
coding). 

As  tar  as  I  know,  that's  it  for  errors. 
I'm  sorry  if  anyone  gave  up  on  this 
project  because  of  them.  Next  time 
I'll  get  a  new  proofreader  for  my 
author's  proofs* 

Bob  Han  K7YGP/7 

Medford  OR 


MICRO  MAYDAY? 

t  am  building  an  8080-basert  micro- 
computer system,  and  would  like  to 
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get  in  touch  with  other  hams  who  are 
also  interested  in  microcomputers. 
With  the  growing  interest  in  com 
outers  and  computing  among  your 
readership,  I  feel  that  a  small  space  in 
73  devoted  to  getting  us  together 
would  be  appreciated  bv  many  — 
something  like  "Ham  Help/'  but  for 
we  hams  who  are  interested  in  com- 
puters. 

Scott  C  Crumpton  WB4JTB 
Gainesville  FL 


AIRPLANE!  AIRPLANE! 

Your  July  issue  arrived  June  8  and 
after  finishing  my  evening  munchies 
I  turned  to  my  favorite  author,  W, 
Sanger  Green,  Yes,  I  know,  the  period 
he  writes  about  is  for  oldtimers.  But 
then  how  many  youngsters  had  the 
experience  of  everyone  rushing  out  of 
their  homes  when  the  cry,  "Airplane! 
Airplane I"  was  raised  In  the  neighbor 
hood,  (Background  noises  were  low  in 
the  '20s J  I've  had  the  thrill  of  seeing 
the  zeppelins  floating  south  to  a  place 
called  Lakehurst,  N.J.  Mr.  W.  Sanger 
Green  is  doing  us  a  great  service  by 
recording  the  past  and  helping  us  to 
appreciate  the  progress  made  for  our 
benefit  in  a  few  short  decades. 

Seeing  his  picture  with  Amelia 
Earhart  gives  one  thought  as  to  why 
offspring  never  seem  to  benefit  from 
the  handsomeness  of  their  parents,  My 
mother  always  insisted  children  tend 
to  resemble  their  grandparents.  Appar- 
ently, she  was  right. 

J  like  the  new  magazine  format. 
The  change  from  2m  repeaters  to 
minicomputers  is  fine,  too,  since  I 
have  neither.  But.  please,  don't  forget 
to  include  the  simple  construction 
articles.  Mot  all  of  us  have  the  time 
and  facilities  for  the  major  projects. 
Still,  the  smell  of  hot  rosin  is  pre- 
ferred to  aftershave  lotion  and  lawn- 
mower  exhaust. 

Joe  Lisanis 
West  CaJdwelJ  NJ 


I/O,  I/O,  IT'S  OFF  TO  WORK  ,  ,  , 

I  enjoy  the  I/O  articles  very  much.  I 
am  a  field  engineer  with  Burroughs 
and  I  find  that  they  supplement  very 
well.  Good  magazine.  Keep  up  the 
good  work. 

Tom  Lawrence  WB4QLW 
Danville  VA 


MOSTLY  BOURBON 


Just  a  note  of  thanks  for  your  "buy 
centennial"  offer.  I'm  half  Scotch, 
quarter  English  and  the  rest  is  mostly 
bourbon  I  think,  but  a  bargain  of  this 
kind  cannot  be  ignored,  especially 
since  I  just  borrowed  a  current  copy 
at  QST  to  find  out  what  the  cat  left  in 
the  tuna  can, 

Only  four  —  count  'em,  4  —  articles 
that  I  can  even  remember  being  in  the 
issue  (I  just   looked  at  it  yesterday), 


and  acres  of  contest  results  and  adver- 
tising, More  ads,  it  seems  to  me,  than 
73.  and  less  magazine.  That's  nan 
profit? 

The  point  I'm  getting  to  is  that  I 
personalty  value  73  highly  as  1)  enter 
tainmem,  2)  instruct  rue  literature,  3} 
reference  material,  and,  yes.  4)  inspir 
ational  enough  to  get  me  off  my  duff 
to  build  things  I  can't  buy  because 
nobody  makes  it,  and  5}  knowing  you 
get  your  feet  muddy  by  not  living  in 
an  ivory  tower.  As  a  comedian  (Dave 
Gardner)  once  quipped  when  referring 
to  a  preacher's  sermon  on  sin,  M How's 
he  know  so  much  about  that  \\  he 
didn't  ever?" 

You  and  the  gang  keep  up  the  good 
work  and  Til  be  pushing  up  daisies 
before  my  subscription  expires. 
Thanks  again. 

Chester  C.  ChildsW5HVJ 
(vletairie  LA 


THE  HUMAN  TOUCH 


Many  thanks  for  running  the  article 
by  Anthony  Curtis  K3BXK.  "What's 
Up  on  156  MHz?"  in  the  July.  1976. 
73.  It  was  very  well  done,  and  sure 
filled  a  gap  that  I  have  long  been 
curious  about.  I  am  sure  that  the  fleet 
will  find  Ihe  article  very  handy \ 

By  the  way,  I  have  done  business 
with  one  of  your  advertisers,  and  find 
that  John  Meshna  is  everything  that  a 
businessman  should  be.  I  just  wish 
more  people  could  be  like  him.  He 
certainly  handled  my  small  business 
with  the  human  touch.  J  ordered  just 
a  small  bit  under  SlO,  but  he  was  oui 
of  stock  of  the  item  ...  but  he  did 
have  a  set  of  bristol  wrenches  I 
wanted.  He  sent  me  the  S1 0  back,  and 
also  sent  the  bristol  wrenches!  You 
can't  beat  that  I 

Howard  Ragan  K7ATU/DA4AU 

APQ  NY 


CIRCLING  PATTERN 

I  very  much  appreciated  the  article 
by  Chester  Brent  WB4GVE,  entitled 
"Aim  Your  Beam  flight"  [73 1  June. 
19761.  Chester  is  to  be  congratulated 
for  finding  a  workable,  short  solution 
to  great  circle  computation  problems, 
despite  his  self-confessed  "rusty" 
math. 

While  the  method  presented  should 
be  quite  OK  for  most  U.S.  amateurs,  a 
few  will  not  be  fully  satisfied.  The 
choice  of  positive  signs  for  east  longi- 
tude and  negative  signs  for  west  longi- 
tude was  unfortunate  for  users  of  the 
HP-65  computer  who  are  used  to 
precisely  the  opposite  usage  of  desig- 
nators for  east  and  west  longitude  (all 
NAV  PAC  programs  standardize  on 
positive  values  for  north  latitude  and 
west  longitude,  and  on  negative  values 
for  south  latitude  and  east  longitude). 
Also,  the  symbol  used  by  Mr.  Brent 
for  latitude  (  X  J  is  the  one  used 
afmost  universally  for  longitude.  Lati- 
tude is  generally  abbreviated  as  Lat  or 
simply  L 


HP-65  Program  Form 
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For  those  readers  having  access  to 
the  HP-65,  here  is  a  simple  modifica- 
tion of  the  Great  Circle  Navigation 
program  {NAV  1-10A)  which  will 
compute  the  beam  heading  between 
any  two  points  on  the  globe.  With  tin* 
version,  you  only  need  enter  your 
QTH  latitude  and  longitude  once.  As 
an  added  bonus,  the  program  auto- 
ma  tically  calculates  the  distance  in 
nautical  miles  between  any  two  terres- 
trial points. 

The  program  accompanies.  To  use 
it  you  merely: 

K  Key  in  your  location  using  stan- 
dard OOMM.m  notation  as  follows 
(assume  your  QTH  is  Chicago,  41  52' 
IM.87  38'Wh 

41S2    Enter    S738    A 

2.  Key  in  desired  location,  say,  Perth 
l32ttMT  51 15=54' E): 

3200    CHS    Em     11554    CHS    8 

3.  The  HP-65  will  automatically  cal 
cuiate  and  display  the  beam  heading 
in  true  degrees  (290. 2* '').  If  you  then 
want  to  know  the  distance  to  Perth, 
simply  press  C  and  it  will  be  imme- 
diately displayed  (9531 A  nautical 
miles). 

For  new  locations,  begin  at  step  2 
above. 

William  H.  Trayfors  WA6CCA 
Katmandu,  Nepal 


that  it's  time  to  get  a  subscription,  I 
especially  enjoy  your  computer 
articles.  Tve  been  a  computer  pro- 
grammer for  about  10  years,  and  it 
seems  that  we  get  further  away  from 
the  machine  all  the  time.  This  is  great 
for  getting  a  particular  job  completed, 
but  not  as  much  fun,  I'm  [n  the 
process  of  trying  to  decide  which 
micro  to  buy. 

I'm  also  buying  a  set  of  your  code 
tapes  in  hopes  that  they  will  help 
overcome  the  mental  block  I  have 
against  learning  code.  Been  trying 
since  the  Boy  Scouts,  with  no  success. 

Richard  R.  Zeh 

Dayton  OH 


LITTLE  BROTHERS  GROW  UP 


U 


SUB  TIME 


Thanks  for  a  great  magazine.  I've 
been  buying  it  at  the  local  electronics 
store  for  almost  a  year,  and  decided 


Right  on  baby,  right  on!  Your 
editorial  in  the  July  #76  issue  was 
more  on  the  mark  than  all  the  so- 
called  sophisticated  comments  I've 
read  tn  the  past  five  years  put  to- 
gether. I  think  you  hit  the  nail  right 
on  the  head.  Nothing  gets  changed 
unless  someone  stands  up  and  yells, 
loudly.  It  docs  little  if  any  good  to 
stand  in  a  corner  and  mumble  about 
the  bad  old  "them/1  If  you  feel  like 
you  have  been  wronged,  scream,  at 
the  top  of  your  lungs.  Truer  the  odds 
may  fa\/ar  that  you  will  turn  out  to  be 
the  voice  in  rhe  wilderness,  but  at 
least  you  will  have  discharged  part  of 
your  responsibility  to  our  200  year 
old  experiment  m  individual  liberty 
and  self-determination. 
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My  an  again  off  again  relationship 
with  7 3  is  now  about  si*  yean  old. 
No,  I'm  not  a  ham,  As  much  as  I 
would  love  to  he  a  part  of  the 
fraternity,  the  code  has  baffled  me  for 
the  better  part  of  twenty  years.  But,  I 
Still  enjoy  tuning  in  your  world  on  my 
R  AC  and  sharing  some  of  the  amateur 
achievements  via  73 \  and,  yes,  even 
QST.  As  somewhat  of  an  outside 
observer,  it  strikes  me  that  amateur 
radio  and  its  headstrong  Mute  brother 
CB  really  represent  the  essence  of 
what  our  American  experience  is  all 
about  -  the  freedom  of  people  who 
think  to  communicate  freely.  Cer- 
tainly, we  will  frequently  disagree 
(wouldn't  it  be  a  pity  if  we  didn't), 
but  at  least  we  can  communicate, 
which  is  more  than  %  of  our  brothers 
on  this  g lobe  are  allowed  to  do.  Most 
people  forget,  or  don't  know,  that 
most  everywhere  else  in  the  world  you 
need  a  license  for  a  receiver,  let  alone 
a  transmitter. 

Enough  of  my  soapbox,  Keep  it  up, 
Wayne.  You  may  not  win,  but  hope- 
fully you  will  keep  a  few  people 
thinking,  After  all.  that's  what  it's  all 
about.  By  the  way,  those  hams  willing 
to  key  a  mike  on  (heaven  forbid) 
Children's  Band  might  notice  some- 
thing unusual  —  if  you  give  your 
callstgn  in  addition  to  your  "handle," 
more  than  likely  you  will  get  a  legal 
callsfgn  back.  Even  tittle  brothers 
grow  up, 

Doug  Sheaf 
Arlington  TX 


SOFTWARE  SUPPORT 


It's  actually  your  excellent  I/O  sec- 
tion that  I'm  subscribing  for.  Byre  has 
not  lived  up  to  its  promise,  and  you 
have  Che  vision  and  imagination  — 
evidenced  by  the  July  editorial  on  the 
future  of  the  home  computer  —  to 
expand  the  I/O  section  wonderlully, 
Count  on  me  to  support  your  plan  to 
distribute  software-  I'm  In  the  market 
for  anything  entertaining  that  will  run 
on  my  I  MSA  I  with  George  Morrow's 
cassette  board  and  PTCo's  video  board 
and  BASIC  and  20+K  of  RAM  and 
still  growing. 

In  the  meantime,  I'd  like  to  have  a 
copy  of  your  tape  of  Ed  Roberts' 
interview.  I  want  it  for  my  archives, 
but  if  it  will  make  you  fee!  better  I 
will  gladly  share  it  with  the  North 
Texas  Computer  Hobbyists  Group,  to 
which  1  belong. 

Dan  Wingren 
Dallas  TX 


»,  .AND  AS  WE  ARE! 

Enclosed  are  the  proof  sheets  for 
my  article  {Upcoming.  —  Ed.),  They 
look  good  to  me,  Sorry  to  be  a  little 
slow  but  I  just  got  back  in  town.  Of 
all  things,  I  was  in  the  northern 
mountains  making  radiation  measure 
merits  on  a  mutilated  cow.  A  real 
weird  deaL  Some  thing  that  New  in  a 


vehicle  with  tripod  landing  legs  and 
that  walked  all  over  the  place  leaving 
four  inch  circular  foot  prints,  removed 
the  lips.  ear.  tongue,  and  rectum  of 
the  animal.  All  this  was  done  without 
leaving  any  blood  or  signs  of  bleeding. 
Also  the  vegetation  wilted  and  died 
near  where  the  legs  of  the  vehicle 
rested-  Sounds  tike  I  am  cracking  up 
but  I  was  working  with  the  New 
Mexico  State  Police  and  other  offi- 
cials. They  are  as  confused  as  I  am. 

Howard  Burgess  W5WG  F 
Albuquerque  MM 


TO  ERR  IS  HUMAN 

Regarding  my  article  in  the  July, 
1976,  issue  of  73.  "Perfect  CW  - 
drrve  'em  crazy  with  the  Keycoder  I": 

In  the  Parts  List,  I  neglected  to  give 
the  part  number  of  the  recommended 
Amidon  Associates'  toroids.  It  is 
FT-50-75  (price:  BB4  each  J.  These  are 
the  ferrite  (not  powdered  iron),  high 
permeability  cores  needed  For  this 
project  —  some  others  we  tried  didn't 
work. 

Also,  in  the  schematic;  R9  (Ik), 
that  feeds  pin  2  of  F/F  7,  should  be 
connected  to  4-5  V  dc,  and  the  Vcc 
connection  to  IC2  (the  monitorl 
should  be  labeled  pin  8. 

Yes,  I  know  you  sent  me  the  galleys 
to  check,  but  "to  err  *s  human/1  and  I 
hope  you'll  be  divine  and  forgive  these 
oversights. 


I've  had  3  congratulatory  letters  on 
the  article  to  date,  from  one  of  which 
I  quote:  'Thanks  again  for  the  fine 
article  of  the  type  which  keeps  me  a 
current  Wayne  Green  subscriber," 

Sob  Way  WA9VGS 
Hales  Corners  W I 


SOMEDAY 


Haven't  got  very  far  into  minicom- 
puters yet,  but  am  reading  all  the 
articles  and  maybe  I'll  be  inspired  to 
buy  a  few  chips  and  experiment.  (The 
prices  of  the  complete  units  are 
beyond  my  means  and  I'm  sure 
beyond  most  hams*  pockets  —  but 
they  will  come  down  someday.) 

Henry  Pattee  W5P0H 
Mountain  Home  AR 


C(W)  URCHIN 


] 


You  won't  taeJieve  the  popularity  of 
your  code  tapes,  On  vacation,  I  en- 
countered a  street  urchin  in  New  York 
who  could  not  live  without  your  5 
wpm  cartridge.  He  was  in  such  a  hurry 
that  he  look  the  tape  recorder  it  was 
in,  too.  Oh,  well  .  .  .  enclosed  is  a 
check  for  a  new  one.  Tape,  that  is* 
Don't  know  what  to  do  for  a  tape 
recorder  yeL 

John  Duff  iekf  K0KHZ/5 

Piano  TX 


Ancient  Aviator 


from  page  8 

share  of  the  revenue.  Everything  — 
lobby,  dining  room,  guest  rooms,  etc, 
—  was  spacious,  Eaton  and  I  each 
rattled  around  in  a  large  two  room 
suite.  The  only  bad  feature  was  that  it 
was  too  far  from  the  Export  office  to 
walk  —  particularly  on  the  uphill 
return  trip.  When  Cleo  and  I  were  in 
Genoa  in  1963,  I  drove  up  to  what 
had  been  the  Miramare  hoping  to  stay 
there,  only  to  find  that  it  was  by  then 
a  convent. 

A  week  was  spent  in  Genoa  con- 
ferring with  Gehan  and  his  staff. 
Eaton  and  I  had  to  get  used  to  slowing 
down  our  working  speed  to  half 
throttle.  The  Export  offices  were  in 
an  old  palace  on  the  Via  Garibaldi. 
The  palace  had  no  central  heating,  but 
it  did  have  high  vaulted  ceilings  that 
were  painted  hundreds  of  years  ago 
with  biblical  scenes.  The  days  went 
something  like  this:  Get  to  the  office 
about  9:30  am,  out  for  a  capuccmo  at 
11:00,  then  to  the  Union  Club  at 
13:00  for  a  few  drinks,  a  game  of  dice 
and  lunch  (excellent  food}.  Then  back 
to  the  office  at  15:00  and  work  until 
cocktaM  time  (19:00),  Dinner  was 
usually  around  21:00  at  someone's 
home  or  at  the  "Buca  di  Santa 
Matteo,"    "Gambrim's"    or    another 


fine  restaurant.  Then  possibly  a  few 
rubbers  of  bridge  and  we  were  ready 
to  "hit  the  sack," 

After  much  discussion  about  pro- 
cedure, it  was  decided  that  I  should 
take  a  took  at  the  possibilities  for 
flying  boat  operations  at  Marseilles, 
Algiers,  Oran,  Casablanca  and 
Tangier,  Jim  Eaton  was  to  go  to  Paris 
and  confer  with  our  ambassador 
regarding  French  landing  rights  possi- 
bilities, for  survey  flights.  So  on 
December  23rd  I  flew  to  Marseilles  in 
an  Ala  Littoria  Savoia-Marchetti  twin 
hulled  flying  boat.  That  afternoon  I 
went  to  Algiers  in  an  Air  France  flying 
hoat.  The  next  morning  was  spent 
with  the  Export  agent  and  the  U.S. 
consul,  The  Algiers  harbor  seemed  to 
be  OK  for  flying  boat  operations, 
That  evening  I  caught  the  wagons- 1  its 
for  Oran,  about  250  miles  away. 

Very,  very  early  Christmas  morning 
I  debarked  from  the  train  at  Oran  and 
checked  in  at  a  hotel  to  get  some 
more  sleep  and  freshen  up  a  bit.  After 
looking  over  the  harbor  and  deciding 
it  wasn't  our  "cup  of  lea"  I  dispensed 
with  the  formality  of  disturbing  the 
agent's  holiday.  Instead,  I  treated 
myself  to  a  very  fine  roast  goose  and 
liebfraumMch  dinner  and  got  the  after 
noon  train  for  Casablanca  (about  500 


miles  via  Oujdar  Fez,  Meknes  and 
Rabat),  A  very  comfortable  [ourney 
with  good  accommodations  and  ser- 
vice. Of  course,  there  was  the  usual 
commotion  at  the  frontier,  All  very 
polite. 

Before  leaving  Genoa,  John  Gehan 
advised  me  to  live  at  the  Hotel  Excel 
sior  while  in  Casablanca,  so  I  checked 
in  there  on  my  arrival.  Since  it  was 
Saturday,  I  phoned  Toledano  &  Son 
(Export  agent  in  Casabtanca}  and  intd 
them  I  was  in  town  and  would  be  in 
to  see  them  Monday  morning.  They 
were  expecting  me  and  invited  me  to 
tea  on  Sunday.  They  were  a  very  nice 
family  and  I  enjoyed  several  fine 
meals  with  them.  I  spent  over  a  week 
based  in  Casablanca.  The  port  was 
entirely  inadequate  for  our  purposes, 
so  I  got  Joseph  Toledano  to  drive  me 
up  to  Port  Lyautey  (about  85  mites). 
On  the  way  we  made  a  courtesy  call 
on  the  U.S.  minister  at  Rabat  to 
advise  him  of  our  plans.  Port  Lyautey 
provided  the  only  adequate  place  for  a 
large  flying  boat  base  on  Morocco's 
Atlantic  coast.  Its  disadvantage  was  its 
distance  from  Casablanca  (35  miles) 
and  Rabat  (25  miles). 

On  January  4th  I  was  ready  to 
return  to  Genoa,  so  I  phoned  the 
Export  agent  at  Tangier  to  see  if  any 
passenger  ship  for  Marseilles  or  Genoa 
was  sailing  in  the  next  lew  days.  They 
had  a  Rotterdam  Lloyd  ship,  the 
indrapoera,  departing  for  Marseilles 
on  the  morning  of  the  6th  on  her  way 
to  the  Dutch  East  Indies,  I  asked  them 


to  arrange  space  for  me  to  Marseilles 
on  the  frto>3poera,  and,  since  I  was 
coming  up  to  Tangier  on  the  evening 
train,  to  reserve  a  room  for  me  at  the 
El  Minza  Palace  HoteL  Quincy 
Stanton,  our  consul  in  Casablanca, 
gave  me  a  " 4a issez- passer"  to  get  me 
through  Spanish  Morocco*  They  were 
having  a  good  sized  revolution  going 
on  in  Spain  at  the  time  between 
Franco  and  the  communists,  and  I 
didn't  want  to  get  caught  with  my 
passport  down  (no  Spanish  visa).  It 
was  lucky  I  had  this  document,  for 
when  we  got  to  the  frontier  the  train 
filled  with  armed  soldiers.  They  not 
only  checked  passports,  but  also 
examined  all  luggage  and  personal 
papers.  They  spoke  no  English  and  I 
no  Spanish,  but  they  were  plainfy  not 
happy  about  my  passport.  Something 
that  the  ,J la issez- passer"  corrected.  I 
still  don't  know  which  side  those 
fellows  were  on. 

In  the  morning,  I  called  on  U.S. 
Ambassador  Blake  and  obtained 
advice  from  him  and  information  of 
value  from  his  abstracts  and  files.  The 
afternoon  1  spent  sightseeing.  Next 
morning,  I  boarded  the  tndr&poera  at 
8:30  for  the  trip  to  Marseilles.  On  the 
evening  of  the  7th  they  had  a  big 
party  aboard  to  celebrate  the  wedding 
of  Princess  Juliana  of  Holland  to 
Prince  Bemhard  of  Germany.  We 
arrived  at  Marseilles  at  10:30  on  the 
8th  and  I  was  back  in  Genoa  before 
midnight  on  the  chemin  de  fer. 

Next  month,  to  Egypt 
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Looking  H/est 


Bill  Pzstermk  WABITF 
14725  Titus  St.  -4 
Panorama  City  CA  9t4Q2 

Many  of  you  have  asked  how  this 
column  (jot  started.  Honestly,  many 
times  I  have  wondered  this  myself. 
Actually,  the  story  ||  quite  simple, 
and  I  hope  it  might  be  the  kind  of 
inducement  necessary  to  get  some  of 
you  interested  in  writing  about  the 
many  diverse  aspects  of  this  wonder- 
ful world  we  call  amateur  radio. 

"Looking  West"  began  about  three 
weeks  before  1  left  New  York  City  in 
1972.  1  had  mentioned  to  Wayne  that 
I  would  be  driving  cross- country,  and 
the  thought  occurred  to  me  that  the 
seeds  of  an  interesting  article  might  be 
found  in  the  fact  thai  I  was  equipped 
for  two  meter  FM  Anyway,  about 
one  month  and  three  thousand  miles 
later  we  arrived  in  the  promised  land, 
and  I  took  out  my  notes  about  the 
trip  end  proceeded  to  write  an  article 
entitled,  "Looking  Back  Ahead."  To 
say  the  least  —  the  very  least  -  it  was 
bad.  After  all.  it  had  been  exactly  ten 
years  since  I  had  sat  before  a  type- 
writer, that  on  or  effort  being  a  pro- 
duct review  of  the  then-popular  Ctagg 
99er  six  meter  transceiver.  At  any 
rate,  1  do  not  blame  old  Never  Say  Die 
for  turning  down  "LBA";  as  I  reread 
it  now,  I  realize  how  lucky  you  all 
were  to  have  been  spared  the  agony. 

Anyhow,  earlier  in  1972,  73*s  now 
long -gone  Repeater  Bulletin  had  car- 
ried an  interesting  article  on  Southern 
California  FM  by  Bob  Greenberg 
WBGJNR.  In  fact,  during  August  of 
f72  when  I  had  ventured  out  here  to 
seek  employment,  I  had  a  chance  to 
meet  with  Bob  and  his  lovely  wife 
Rene  and  learn  a  bit  more  about  the 
Southern  California  FM  community. 
Since  Bob's  article/letter  had  but 
scratched  the  surface  of  this  inter- 
esting part  of  the  nation,  and  being 
undaunted  by  my  rejection  notice  on 
"LSA/"  1  proceeded  to  write  the  first 
of  what  has  since  become  a  regular 
feature   of   this  magazine:    the  only 


amateur  radio  FM  column  devoted  to 
letting  you  know  what's  happening  in 
this  fascinating  part  of  the  country, 
with  the  technological  advancements, 
the  interesting  people,  and  even  the 
politics.  This  is  all  a  part  of  the 
Southern  California  FM  scene,  a  scene 
that  I  take  great  pride  In  being  a  part 
of,  and  even  greater  pride  in  shariny 
with  you,  Now,  thanks  to  you.  we  are 
beginning  to  branch  out  a  hit  and  are 
slowly  getting  into  a  position  to  bring 
you  information  of  happenings  else- 
where in  the  nation  and  the  world. 
The  column  is  finally  developing  into 
what  I  always  hoped  it  would:  a 
forum  for  developing  lines  of  dialogue 
between  amateurs  of  common  i merest 
everywhere.  As  i  have  said  before,  I 
consider  "  Looking  West"  your 
column.  I  may  write  it,  but  without 
you  and  your  input  the  whole  effort 

would  be  Nw  naught  S<j  thanks  to  all 
of  you  from  a  grateful  writer,  and  I 
sincerely  hope  that  in  the  future  we 
will  continue  to  serve  you  well.  Now 
.  .    on  to  DAYTON! 

Ever  Flown  on  a  Boeing  727?  That's 
the  aircraft  with  three  engines 
mounted  in  the  rear  (one  on  either 
side,  and  the  other  as  part  of  the  tail 
just  below  the  elevator  assembly \.  Let 
me  tell  you,  when  that  baby  climbs 

out  you  know  it rt's  some  moving 

machine.  It  was  on  such  an  aircraft 
that  we  departed  New  Vork's  La 
Guard ia  Airport  about  8:30  am  for  an 
hour  or  so  breakfast  flight  to  Dayton, 
Ohio.  Two  and  a  half  hours  later  we 
were  checked  into  our  Holiday  Inn. 
We  hopped  into  the  Avis  rental  for  a 
nonstop  trip  to  Dayton's  Hara  Arena, 
home  of  the  1976  Dayton  Hamven^ 
tion.  (At  this  point  I  should  digress 
for  a  moment  and  offer  special  thanks 
to  TWA  for  a  fantastic  on  time  flight, 
to  Avis  for  having  our  rental  car 
waiting  promptly  as  we  arrived,,  and  to 
the  folks  at  the  downtown  Dayton 
Holiday  Inn  for  some  good  accommo- 
dations. I  always  hear  people  com- 
plain that  big  companies  "don't  really 
care."  In  my  case,  they  sure  did  care. 


ABM  | 


With  a  smile  like  Sherry  Smythes,  how  cotifd  anyone  resist  buying  a  sub? 


and  this  is  a  personal  thank  you  to  all 
three.) 

While  I  have  been  to  a  good  number 
of  amateur  conventions  in  my  time, 
including  the  biggie  in  Las  Vegas 
called  SAROC,  what  greeted  me  at  my 
arrival  at  the  Hara  Arena  was  almost 
hard  to  beliew.  (Please  refer  to  the 
August  aerial  photo  cover  on  73  if 
you  do  not  believe  this  report;  it  will 
more  than  substantiate  it.)  Acres  upon 
acres  of  vehicles  sporting  amateur 
call  sign  plates  and/or  other  identifica- 
tion that  proved  them  a  part  of  the 
amateur  community  were  in  atten- 
dance at  this  unbelievable  gathering,  I 
had  heard  many  stories  about  the 
Hamvention,  especially  from  my 
buddy  Fred  Deeg  K6AEH.  but  until  I 
saw  it  firsthand  I  really  did  not  believe 
all  that  I  had  been  told. 

Somehow,  Sharon  and  I  made  it  to 
the  ticket/ information  arear  identified 
ourselves  as  being  part  of  the  73 
contingent  and  were  given  excellent 
directions  as  to  where  the  booth  was 


located  and  how  to  find  it.  About  five 
minutes  later  we  arrived  and  were 
quickly  pressed  mto  service.  The  place 
was  a  madhouse,  with  amateurs  from 
all  over  the  nation,  and,  as  we  found 
out  later,  all  over  the  world,  stopping 
by  to  say  hello  and  buy  subscriptions 
or  other  73  goodies.  To  let  you  in  on 
a  secret,  both  Sharon  and  I  were 
having  the  time  ol  our  lives.  While  it 
was  work,  for  both  of  us  it  was  a  labor 
of  love. 

Since  J  had  noted  what  seemed  to 
be  rain  clouds  moving  in  when  we 
arrived,  I  excused  myself  for  a  while, 
and,  after  making  the  rounds  to  see 
the  exhibits  and  say  hello  to  many 
friends,  I  headed  directly  to  the  flea 
market.  Bell  &  Howell  Super  8  camera 
in  hand.  What  I  saw  and  also  recorded 
on  film  was  beyond  my  wildest 
imagination,  If  there  were  acres  of 
autos  in  the  parking  area,  there  must 
have  been  as  many  acres  of  flea 
market.  Standing  as  far  away  as  I 
could   and   still    be   able   to    get  an 


W2NSD/1  eyeballs  with  WA20HF. 


WA61TF  (standing)  and  Advertising  Director  Bill  Edwards  W&68ED/1  hold  the 
fort. 


II, 


Larry  Motdauer  WA2PZI  drops  by  to  say  hello. 


unobstructed  view,  and  with  the 
camera  set  at  full  wide  angle  (approx. 
9  mm),  it  was  impossible  to  photo* 
graph  the  entire  flea  market  without 
resorting  to  the  well  known  slow  pan 
shot  It  was  also  impossible  to  cover 
the  enure  ffea  market  in  the  Few  short 
hours  1  could  devote  to  it.  I  suspect 
that  |  got  to  see  about  a  third  of  it 
firsthand  that  day  My  only  regret  was 
that  I  had  spent  almost  ail  my  bread 
in  NYC  on  such  "unimportant"  things 
as  cbthing  and  the  like.  Here  I  stood 
in  the  middle  of  "ham  heaven"  with- 
out a  paltry  farthing  in  my  pocket* 
There  were  many  goodies  I  would 
have  loved  to  have  carried  home 
aboard  that  L-1011,  but  maybe  I  was 
smart  in  letting  my  better  half  handle 
the  financial  aspects  of  our  Dayton 
stay. 

No  sooner  had  I  arrived  back  at  the 
73  booth  than  I  heard,  "So  this  is 
where  you  have  heen  hiding f"  I 
turned  around  to  be  greeted  by  Steve 
Mendelson  WA2DHF,  long-time  friend 
and  now  Secretary  of  the  newly- 
formed  Tri-State  Repeater  Council 
serving  Mew  York  and  vicinity.  Now, 
you  might  find  this  hard  to  believe, 
but  somehow,  even  though  I  had 
spent  the  previous  week  in  the  big 
apple,  Steve  and  t  kept  missing  each 
other.  Now,  about  900  miles  west,  we 
finally  got  to  eyeball.  Steve  eventually 
took  off  (after  we  had  made  a  dinner 
date),  and  I  got  back  to  workh  but 
only  for  a  minute  or  two,  Up  walked 
one  of  our  closest  east  coast  friends, 
Larry  Mofdauer  WA2PZL  I  cannot  tell 
you  how  long  this  friendship  goes 
back.  I  guess  Tve  known  Larry  ever 
since  I've  been  a  ham.  It's  one  of  the 
beautiful  friendships  that  develop 
from  amateur  radio  and  last  a  lifetime. 
Larry  and  I  have  flown  airplanes 
together;  so  id  and  swapped  ham 
equipment  over  the  years,  attended 
each  other's  weddings,  worked  con- 
tests, and  done  probably  everything 
else  that  two  friends  with  common 
interests  can  involve  themselves  in. 
Since  time  in  New  York  had  been 
short,  we  had  not  been  able  to  drive 
to  Jersey  to  see  Larry  and  Linda.  The 
time  we  had  to  spend  was  all  too 
short,  but  \  did  get  a  promise  that  he 
and   Lin  would  be  out  to  visit  again 


I  his  summer.  For  me,  the  best  part  of 
Dayton  was  that  it  was  a  chance  to 
renew  old  friendships  such  as  those 
with  Steve  and  Larry,  with  a  myriad 
of  other  old  "+SUR"  people,  and  with 
many  LI  MARC  members  that  I  have 
known  for  years. 

Yes,  the  southland  was  more  than 
well  represented,  Many  of  the  people 
that  you  have  come  to  know  through 
this  column,  such  as  Fred  Deeg 
K6AEH,  Capt.  Dick  McKay  IC6VGP, 
and  "Uncle"  Earl  Surad  WB6MUQ,  to 
name  but  a  few,  passed  by  the  booth 
to  say  hi.  Dayton  to  me  signified 
something  very  special:  a  mingling  of 
the  minds  and  hearts  of  amateurs 
from  ail  over,  on  a  faoe-to-faee  basis.  I 
sincerely  think  that  this,  more  than 
anything  else,  accounts  for  the  success 
year  after  year  of  this  event.  Dayton  is 
the  "ham  convention  of  conventions" 
and  you  have  but  to  attend  once  to 
realize  why,  If  I  were  never  to  attend 
another  convention,  at  least  I  could 
say  I  was  a  part  of  the  better  than 
12,000  amateurs  who  were  Dayton 
1976.  God  willing,  I  will  be  there  next 
year. 

Any  of  you  repeater  owners  ever 
consider  circular  polarization  for  your 


A  familiar  face  at  many  conventions,  Fred  Deeg  K6AEH  takes  a  break  by 
relaxing  at  the  73  booth. 


system?  This  is  being  tried  by  one  of 
the  major  Los  Angeles  open  repeaters, 
WR6ABE.  When  the  Stationmaster 
that  normally  serves  the  system  was 
taken  down  from  its  perch  200  feet 
above  Mt.  Wilson,  it  was  replaced  with 
a  specially  manufactured  JAN-PRO 
circularly  polarized  broadcast  type 
antenna  cut  for  146.40  MHz,  While 
CP  is  quickly  becoming  a  trend  in  FM 
broadcast  radio,  I  am  told  that  to  date 
very  little  experimentation  has  been 
tried  in  the  use  of  CP  for  two-way  FM 
communication,  and  therefore  little  is 
known  as  to  how  well  it  might  work 
in  comparison  with  the  now  standard 
and  widely  accepted  vertical  polariza- 
tion, Burt  Werner  K6QGK  decided 
that  'ABE  might  be  an  excel  lent  test- 
bed  for  such  experimentation,  and 
therefore  went  from  a  9  dB  gain 
antenna  to  a  3  dB  loss  antenna-  While 
no  final  conclusions  have  been  drawn 
yet,  my  personal  observations  might 
interest  you, 

Most  noticeable  are  two  things. 
First,  before  power  was  raised  to 
compensate  for  the  3  dB  loss,  though 
the  average  signal  strength  of  the 
system    was   down,    I    found    myself 


hearing  the  repeater  in  places  1  had 
never  heard  it  before,  Not  well  many 
times,  but  It  was  there  and  that 
amazed  me.  The  rapid  flutter  nor 
maMy  encountered  in  poorer  areas  had 
now  become  something  akin  to  "low 
band"  fade,  due,  I  suspect,  to  the 
minimization  of  mutlipath  loss.  While 
what  users  term  overall  system  sensi 
tivity  (the  ability  to  burp  the  system 
from  20  megamiles  past  normal 
coverage  area)  was  obviously  lowered, 
you  could  now  walk  around  your 
living  room,  NT  in  hand,  without 
having  to  look  for  that  one  special 
spot  from  which  to  talk.  You  could 
afso  turn  your  hand  held  sideways  and 
not  lose  the  system.  So  while  users  on 
the  fringes  may  have  suffered  a  bitr 
and  while  many  a  user  gripes  that  he 
can  no  longer  use  'ABE  twenty  miles 
past  Podunk,  by  and  large  the  CP 
experiment  does  seem  to  have  a  lot  of 
merit.  Much  valuable  information  Is 
currently  heing  gathered,  thanks  to 
the  inquisitive  mind  of  Burt  Weiner 
K60QK,  owner  of  WR6ABE.  After  all, 
is  not  this  the  kind  of  experimenra 
tion  within  amateur  radio  that  has 
accounted  for  many  advances  in  the 


Acres  and  acres  of  tfaa  market. 
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Own  and  Give  the  Double  Eagle  Pfendant 
as  a  Permanent  Keepsake 
of  the  Bicentennial -only  $7* 

Two  delicately  chiseled  majestic  American  eagles,  symbolizing  the  first  two 
hundred  years  of  the  United  States  of  America,  form  the  design  of  this  beautiful 
keepsake  authorised  by  the  US.Histcncal  Society.  One  eagle  looks  proudly  to 
America's  past,  the  other  confidently  to  the  future. 

Created  for  the  Society  by  the  famed  Medal  lie  Art  craftsmen  who  designed 
and  made  the  official  Inaugural  Medallion  for  Presidents  Ford.  Nikoh,  Johnson, 
Kennedy,  Eisenhower,  Truman  and  Roosevelt 

Coin  Collector*;  A/so  available  as  a  has  re  fief  medallion. 

This  valuable  American  work  of  art  is  available  in  silver  plate,  24- karat  gold 
plate,  antique  bronze  and  solid  sterling  silver. 

Acquire  the  official  Double  Eagle  medallion  or  pendant  for  yourself,  tor 
members  o<  your  family  and  for  your  friends  as  a  sign  of  your  pride  in  America's 
past  and  your  faith  tn  her  future. 
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world  or  communication?  Again,  an 
amateur  has  proven  that  you  can  do 
more  with  a  repeater  than  just  talk 
over  it.  Who  knows  what  advancement 
this,  as  well  as  the  earlier  WR6AJP  CP 
experiment,  will  lead  to? 

In  the  meantime,  if  you  are  inter 
ested  in  working  with  CP  or  possibly 
have  some  ideas  or  experiences  to 
share  with  Burt,  he  can  be  reached  by 
dropping  a  note  to  Burt  Weiner 
K60QKr  c7o  The  Mt.  Wilson  Repeater 
Association,  PO  Box  10193,  Glendale 
CA  91209.  I  suspect  that  Burt  woutd 
be  interested  in  hearing  your  ideas. 

While  on  the  subject  of  WR6ABE, 
we  regret  to  announce  the  temporary 
{we  Nope)  discontinuance  of  the 
weekly  bulletin  service.  After  better 
than  two  years  of  uninterrupted  ser 
vtt£.  Sob  Sudock  WBBFDF  has  found 
it  necessary  to  step  down  from  the 
position  of  producer  editor -narrator 
of  this  weekly  service.  Speaking  for 
many  amateurs,  1  know  that  Bob  will 
be  missed.  The  true  professionalism 
that  he  brought  to  this  service  will  be 
long  remembered  by  many  of  us  here 
and  in  other  parts  of  the  country 
where  the  bulletin  service  was  taken 
by  tape  delay,  While  the  search  is  on 
for  a  replacement  for  Bob  so  that  the 
bulletin  service  can  again  resume,  I  for 
one  feel  that  he  will  be  a  hard  act  to 
follow.  Thank  you.  Bob,  for  a  job  well 
done. 

On  the  topic  of  amateur  radio 
bulletin  services  such  as  this,  Bill 
KH6IAF  recency  returned  from  the 
Island  State  with  word  (and  tape}  that 
a  very  similar  service  had  been  in- 
stituted there.  Using  a  format  similar 
to  Mt.  Wilson's,  and  the  facilities  of 
the  interlinked  Hawaiian  repeater 
system,  amateurs  there  now  have  a 
chance  to  get  up-to-the-minute  infor- 
mation on  things  that  concern  them. 
Congratulations  to  the  KH6s  who 
have  taken  the  initiative  on  this 
worthwhile  project! 

"Moving  Up  To  Amateur  Radio" 

Once  again,  the  expertise  of  film- 
maker Dave  Bell  has  brought  forth  a 
production  of  outstanding  mer 
However,  unlike  previous  productions 
on  the  subject  of  amateur  radio, 
"Moving  Up  To  Amateur  Radio"  is 
the  first  such  film  that  is  intended  for 
a  non-amateur  audience.  It  is  an  II 
minute  experience  designed  to  intro 
duce  the  wonders  ot  amateur  radio  to 


those  who  have  in  the  past  been 
exposed  only  to  Citizen*  Band  radio 
or  to  no  form  of  two  way  hobby  radio 
at  all. 

NBC-TV  News  correspondent  Roy 
Meal  K6DUE  is  your  host  and  guide. 
He  starts  by  very  tastefully  comparing 
Citizens  Band  radio  with  amateur 
radio  and  explaining  in  the  simplest 
of  terms  the  differences  between  the 
two.  He  then  takes  the  viewer  further 
into  the  world  of  amateur  radio  by 
explaining  how  one  goes  about  obtain 
ing  the  necessary  training  to  obtain  an 
amateur  ticket,  and  then  on  through  a 
tour  of  the  many  diverse  aspects  that 
combine  to  make  amateur  radio  one 
of  the  world's  most  interesting  hobby 
services.  The  audience  is  allowed  to 
glimpse  such  things  as  DXing,  RTTY 
operation,  slow  scan  TV#  amateur 
satellite  communication  via  the 
OSCAR  satellites,  and  FM.  The  film 
ends  with  a  twe  meter  repeater  QSO 
that  truly  epitomizes  the  fun  of  that 
aspect  of  amateur  radio, 

The  main  question  is:  "How  well  is 
the  public  going  to  respond  to  this 
film?"  If  my  experience  is  any  indica- 
tion, I  suspect  thai  this  vehicle  by 
itself  may  bring  many  new  members 
into  the  amateur  radio  community. 
Though  the  film  was  not  intended  for 
public  school  audiences.  I  had  the 
opportunity  the  other  day  to  make 
such  a  showing.  Before  screening  the 
film,  I  asked  the  aud*ence  how  many 
of  them  had  an  interest  in  amateur 
radio.  The  response  was  two  hands 
rising  above  two  young  heads.  We  ran 
the  film  and  again  asked  the  same 
question.  Now  16  St u dents  showed 
interest,  and  many  expressed  a  desire 
to  take  the  school's  amateur  radio 
training  class.  The  film  had  done  for 
this  audience  what  it  was  hoped  it 
would  do  for  all  audiences:  act  as  the 
necessary  catalyst  tor  fostering 
interest  in  the  world  of  amateur  radio, 

"Moving  Up  To  Amateur  Radio" 
may  be  the  key  that  many  of  us  have 
been  looking  for,  the  key  that  will 
unlock  the  door  to  growth  within  the 
amateur  radio  community.  To  that 
end  I  am  happy  to  commend  "Moving 
Up  To  Amateur  Radio"  to  the  non 
amateur  world  -  and  especially  to  the 
members  of  the  Citizens  Radio  Ser 
vice.  Through  this  film,  those  outside 
the  amateur  world  can  learn  not  only 
about  us,  but,  also  more  important, 
how  to  become  part  of  us. 


WR6ABEf$  new  JANPRO  circularly  polarized  antenna,  prtor  to  installation,  is 
shown  by  Boh  Thornhvrg  WB6JPI   Photo  by  Jerry  Sullivan  WAGAMD. 
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$500 


DO  YOU  KNOW  OF  ANOTHER  FULL  POWER,  FULLY  ASSEMBLED, 
HF  TRANSCEIVER  STILL  UNDER  $500?    WE  DONT! 

BUT  DONT  LET  THE  LOW  PRICE  FOOL  YOU.  THE  TEMPO  ONE'S  QUALITY 
AND  RELIABILITY  HAVE  BEEN  PROVEN  BY  THE  TENS  OF  THOUSANDS  IN 
USE  BY  GENERAL  AND  ADVANCED  CLASS  AMATEURS. 

AND  NOW  UNDER  THE  NEW  FCC  REGULATIONS  THE  TEMPO  ONE 
BECOMES  THE  PERFECT  RIG  FOR  THE  NOVICE  AND  TECHNICIAN  CLASS, 


Ask  any  of  the  thousands  of  owners  about 
its  dependability,  look  at  its  features  and 
specifications. .  .and  the  reasons  for  its  unparal- 
led  popularity  will  be  obvious, 

FREQUENCY  RANGE:  All  amateur  bands  80  through  TO  meters, 

MODES    OF    OPERATION:    SSB    upper   and   lower 

sideband,  CWand  AM. 

SOLID  STATE  VFO:  Very  stable  Colpitis  circuit 

RECEIVER   OFFSET  TUNING    (CLARIRERh    Provides  ±5  khz. 

variation  of  receiver  tuning  when  switched    ON. 

FREQUENCY  STABILITY:  Less  than  100  cycles  after  warm-up, 

and  less  than  100  cycles  for  plus  or  minus  10%   fine  voltage  change, 

INPUT  POWER :  300  watts  PEP  240  watts  CW 


AF  BANDWIDTH:   300-2700cps 

RECEIVER  SENSITIVITY:  1/2  JUv  input  S/N  10dB 

AGC:  Fast  attack  slow  decay  for  SSB  and  CW, 

SE LECTI VITY:  2.3  khz  |-6  dB),  4  khz.  (*60  dB) 

IMAGE  REJECTION:  More  than  50  dB, 

AUDIOOUTPLrT:  1  wan  at  10%  distort  ion. 

AUDIO  OUTPUT  IMPEDANCE:  8 ohms  and 600  ohms 

TUBES  AND  SEMICONDUCTORS:  16  tubes,  15  diodes,  7  transistors 

ANTENNA  IMPEDANCE:  50*75  ohms 

CAR  RJ  E  R  SUPPR  ESSI  ON :  -40  dS  or  better 

SIDEBANDSUPPRESSION:-50dBat1000CPS 

THIRD  ORDER  1NTERMODULATION  PRODUCTS:-30  dB  (PEPI 


TEMPO  "ONE"  TRANSCEIVER 
AC/ONE  POWER  SUPPLY 
DC/1-A  POWER  SUPPLY  12  volts  DC 
TEMPO  VF/ONE  External  VFO 


S399.00 

$99.00 

SI  20,00 

$109,00 


Tempo  RBF-1 
Wattmeter 

An  inexpensive,  in-line 
Wattmeter  and  SWR  bridge 
for  use  with  any  transceiver, 
transmitter,  or  amplifier 
from  1.9  to  150  MHz,  Test 
and  tune  for  maximum 
output  or  for  monitoring 
on-the-air  performance. 
Allows  selection  of  wattmeter  scales  of  0-200  watts  or  0-2000  watts. 
Insures  consistent,  efficient  transmitter  operation. 

As  with  all  Tempo  equipment,  the  RBF-1  delivers  performance  value 
far  beyond  Its  price.  Only  $42.95 


Pncti  subject  to  change  without  not i tt 


-j4o 


Tempo  DM-20  Desk  Mike 
Features  PTT  and  LOCK 
switches.  Converts  easily  to 
high  or  low  impedance  (600 
or  50k  ohm).  Only  $39.00 


Henry  Radio 

11240  W.  Olympic  BM„  Los  Angeks,  Calif,  90064 

213/477  6701 

931  N.  EuclkJ,  Anaheim,  Calif.  92801         714/772-9200 
Butler,  Missouri  84730  S16/679-3177 


Don  Johnson  W6AAQ 
Wireless  Hill 
1 7943  V terra  Canyon 
Salinas  CA   93901 


Build  a  Weird 

Band 
Mobile  Antenna 


--fantastic  parking  lot  car  locater 


If  you  have  operated  75 
and  40  mobile,  you  are 
well  aware  of  the  problem  of 
stopping  (on  a  freeway?)  to 
switch  resonators  on  your 
antenna  only  to  wish  you  had 
stayed  on  the  other  fre- 
quency. Wouldn't  it  be  great 
if  you  could  switch  bands 
even  more  conveniently  than 
in  your  home  station  ...  no 
levers,  switches,  sliders  or 
moving  parts? 

Here  is  an  electronically 
switched  multiband  mobile 
antenna    that    can    be    built 


with  the  minimum  of  parts 
that  are  available  at  the 
corner  home  improvement 
discount  house. 

I  had  been  anxious  for  a 
no-nonsense,  non-mechanical 
multiband  mobile  antenna  for 
years.  The  final  straw,  how- 
ever, occurred  somwhat  sud- 
denly one  stormy  afternoon 
away  from  home  in  our  travel 
trailer.  I  was  talking  to  a 
long-time  friend  across  a 
couple  of  states  and  without 
warning  he  suggested  we  shift 
from  75  to  40  and  "click"  - 


he  was  gone.  Normally  this 
would  not  have  been  a  big 
deal,  but  under  the  circum- 
stances it  was  downright  in- 
convenient, 

This  was  in  1969,  and 
almost  the  first  person  I  saw 
after  returning  home  was 
Walt  W61J  A.  He  came  to  our 
place  sporting  a  three  band 
antenna  on  his  mobile. 

Watt  had  all  three  of  his 
resonators,  75-40-20,  mount- 
ed fan  fashion  on  a  single 
base  section  fed  with  a  single 
feed  line.    It  was  so  stupidly 


simple  and  practical  that  I 
had  carbon  copies  installed 
on  my  car  and  travel  trailer 
within  hours.  Using  just 
about  any  resonators  avail- 
able, most  of  the  mobiles  in 
the  area  were  multiband  from 
then  on,  See  Fig.  1 . 

Not  All  Roses 

Even  with  the  W6IJA 
multiband  antenna,  I  kept 
looking  for  that  better 
mousetrap.  Along  the  way 
there  were  plenty  of  failures. 
One  that  I  think  worth  men* 
tioning  was  what  I  thought 
was   my   greatest   pride  and 

joy- 
By  early  1971  I  had  a  dual 
bander  that  looked  just  like  a 
monobander  going  down  the 
road.  Simply,  it  was  con- 
structed  with  two  insulated 
top  whips  laid  side  by  side 
and  held  together  with  shrink 
tubing.  One  whip  was 
attached  to  the  top  of  the 
coil  for  75  and  the  other 
brought  down  to  a  point 
where  it  would  resonate  on 
40  meters  (see  Fig.  2). 

The  rig  used  was  a  small 
low  powered  75-40  SSB 
transceiver.  The  antenna  was 
used  mobile  for  over  six 
months  and  I  was  so  con- 
vinced "this  was  it"  that  I 
submitted  a  patent  disclosure. 
Then  one  weekend  I 
shifted  it  over  to  another 
vehicle  with  a  higher  powered 
rig.  After  the  second  syllable 
—  nothing  —  complete  failure. 
Looking  outside  toward  the 
antenna,  I  saw  a  neat  little 
smoke  ring  drifting  across  the 
canyon!  Inspection  revealed 
that  the  whips  had  arced 
through  the  insulation  and 
they  were  shorted  together  at 
the  center*  Every  type  of 
available  insulation  was  tried, 
but  anytime  anything  but  the 
little  rig  was  tried  .  . .  fire- 
works! Back  to  slaving  over  a 
hot  soldering  iron- 
Mother  of  Invention 

Then  there  was  the  time  I 
completely  demolished  my 
W6IJA  dual  band  antenna 
with  no  spare  parts  for  miles 
around.  I  did  salvage  enough 
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for  a  75  meter  resonator  and 
a  couple  of  top  whips,  and  I 
was  going  to  be  content  to 
get  out  and  short  out  a  few 
turns  to  get  on  40. 

The  more  I  thought  of  this 
the  less  I  liked  it,  having  been 
spoiled  by  the  dual  band  con- 
venience, so  I  hay  wired 
together  a  modified  version 
of  the  earlier  "OK  Smokey." 
See  Fig.  3. 

This  worked  the  very  first 
try,  and  the  antenna  noise 
bridge  indicated  a  good 
match  to  the  SO  Ohm  coax 
on  both  bands  using  the  old 
tried  and  true  "Z"  match  at 
the  base,  A  surprise  bonus 
was  several  dB  gain  in  signal 
strength  over  the  mono- 
banders. 

Within  a  few  months  this 
model  was  cleaned  up 
mechanically,  using  easy  to 
obtain  parts  and  far  fewer  of 
them.  Also,  the  current  model 
described  in  this  article  is  a 
little  easier  on  the  eye.  With  a 
large  number  of  them  on  the 
road  for  the  past  few  years,  it 
has  exceeded  all  expectations. 
Mechanically  it  is  rugged  — 
none  has  been  reported 
broken.  It  has  been  operated 
thousands  of  miles  in  ice, 
snow,  mud,  rain,  hot  and 
cold.  Everyone  has  been 
pleasantly  surprised  with  the 
performance, 

During  six  months  in  1975 
the  XYL  and  I  traveled 
1 5,000  miles  to  the  four 
corners  of  the  United  States 
and  we  never  missed  our  daily 
75  meter  schedule  to  the 
home  base  in  California. 
Time,  1900  PST;  frequency, 
3830;  rig,  TR-3  with  the  big 
DK  antenna. 

No,  This  Is  Not  a  Broadband 
Antenna 

It  may  be  redundant,  but  I 
have  to  repeat  that,  like  any 
other  good  HF  mobile  an- 
tenna, this  is  not  a  broadband 
device.  In  my  travels  to  clubs 
last  year  this  was  usually  the 
first  question  that  was  asked. 
This  appears  to  be  a  point 
that  has  eluded  even  a  lot  of 
the   old-timers.    Maybe    it    is 


just  wishful  thinking. 

When  you  are  messing 
with  a  high  Q  HF  mobile 
antenna,  twiddling  the  trans- 
mitter knobs  will  not  make 
the  antenna  work  any  better. 
The  antenna  must  be 
resonant  and  then  matched  to 
the  feed! inc.  The  more  abbre- 
viated the  antenna  is  in  rela- 
tion to  the  wavelength,  the 
less  the  usable  bandwidth. 
That's  just  the  way  it  is!  See 
Fig.  4, 

For  some  of  the  hard  to 
convince,  I  have  tuned  and 
matched  their  transmitters  to 
good  fifty  Ohm  dummy  loads 
and  then  switched  it  over  to 


the  antenna  to  prove  that 
twisting  the  transmitter 
knobs  wasn't  the  secret  to  get 

the  antenna  to  take  the  load. 
As  a  matter  of  fact,  this  is  a 
very  acceptable  way  to  match 
your  antenna  to  transmitter 
and  feedline.  Just  switch  off 
from  the  dummy  load  and 
then  do  all  the  adjusting  to 
the  antenna  system  to  obtain 
maximum  output.  The  big 
DK  as  shown  will  present  a 
50  Ohm  load  at  the  base  on 
both  75  and  40,  The  swr  will 
be  less  than  1J  to  1. 

Preparing  the  Coil  Form 
The  loading  coil  is  wound 


on  a  nineteen  inch  piece  of 
one  inch,  schedule  40  PVC 
pipe,  The  1 "  is  the  inside 
dimension.  It's  a  little  over  an 
inch  and  a  quarter  on  the 
outside.  You  should  be  able 
to  bum  this  much  pipe  out  of 
your  friendly  plumber's  scrap 
box.  When  you  cut  off  the 
ends,  use  a  pipe  cutter  if 
possible  to  be  sure  they  are 
square.  Don't  use  too  much 
pressure  and  crowd  the 
cutter. 

With  a  straightedge,  lay  a 
line  the  full  length  of  the  pipe 
along  one  side.  Measuring 
from  the  bottom  end,  accur- 
ately mark  points  at  1M,  at  7 
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Fig  /.  The  1969  W6/JA 
special. 

1/8"  and  at  17  5/8".  Use  a 
number  30  drill  and  drill 
holes  through  the  side  of  the 
pipe  at  these  points.  At  the 
I"  mark  only,  drill  on 
through  both  sides  of  the 
pipe  (see  Fig.  5). 

The  next  step  is  to  install 
the  bottom  plug  to  provide 
the  mechanical  and  electrical 
connection  to  the  usual 
3/8-24  stud  that  is  found  on 
mobile  antenna  base  sections, 
li  you  dig  around  in  the 
plumbing  supplies,  you  can 
find  a  regular  3/4'*  to  1/8" 
pipe  bushing  that  has  a  lot  of 
threads  both  inside  and  out* 
The  inside  1  /8"  pipe  threads 
will  be  tapered  and  it 
may  be  necessary  to  run  a 
3/8-24  tap  all  the  way 
through  so  it  will  screw  all 
the  way  onto  the  bottom 
mast  section.  The  cast  bush- 
ings are  not  so  good,  but 
usually  in  the  same  bins  there 
will  be  ones  that  appear  to  be 
machined  and  are  also  plated. 
A  brass  bushing  would  be 
dandy. 

Screw    this    bushing   into 
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Fig.  2,  OF  Smokey, 


the  bottom  end  of  the  pipe 
until  all  the  outside  threads 
disappear.  Here's  where  a 
lathe  would  be  great,  because 
it  is  important  to  get  this  plug 
in  straight  so  the  antenna  will 
stand  at  attention  properly 
when  it  is  finally  mounted  on 
the  vehicle. 

The  pipe  bushing  will 
screw  in  very  tightly  and 
makes  its  own  threads  as  it  is 
turned  in.  Be  sure  the  pipe  is 
at  room  temperature  so  it 
won't  crack,  I  have  never 
used  any  glue  or  cement  to 
hold  the  bushing  in  and  have 
never  had  any  reports  of  any 
coming  loose.  Believe  it  or 
not,  this  makes  a  really 
rugged  mount,  I  have  hit  low 
obstructions  with  the  coil 
hard  enough  to  break  off  the 
bottom  mast  section  with  no 
damage  to  the  coiL 

When  the  bushing  is  in, 
drill  and  tap  for  an  8-32 
screw  on  the  side  of  the  pipe, 
through  the  PVC  and  into  the 
bushing.  Do  this  direct  I  y 
below  the  1 n  point  where  the 
number    30   drill   came   out 
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Fig,  3,  The  J 972  impromptu 
dual  bander. 

opposite  the  penciled  line. 
This  screw  will  be  used  for 
the  lower  coil  connection. 

Winding  the  Coil 

Winding  the  coil  is  really 
the  most  difficult  part  of 
construction,  particularly  if  a 
lathe  is  not  available.  The  coil 
is  wound  with  196  turns  of 
#18  solid  copper  wire  space 
wound  to  12  turns  per  inch. 
The  40  meter  tap  will  pass 
over  the  tap  hole  at  the  71st 
turn.  85  feet  of  wire  will  be 
sufficient  to  wind  the  coil 
and  leave  plenty  to  play  with 
on  both  ends. 

Before  you  go  at  it  the 
hard  way,  check  with  one  of 
the  local  adult  education 
classes  where  someone  is 
king  shop  and  a  lathe  is 
available.  Set  up  the  lathe  lor 
12  threads  per  inch,  run  the 
wire  through  a  guide  on  the 
tool  post,  and  it  will  take  the 
operator  about  one  minute  to 
wind  the  entire  coil.  Note 
how  the  start  and  finish  wire 
is  dressed  through  the  holes 
in  the  PVC  coil  form  (see  Fig. 

6)- 

Also,  if  1  am  winding  on  a 

lathe,   I  spray  a  thin  coat  of 

adhesive    on    the    pipe    just 

ahead  of  the  winding  to  help 


keep  the  wire  in  place.  Some- 
times when  I  am  not  in  a 
hurry,  and  can  leave  it  in  the 
lathe  for  a  while,  I  brush  on  a 
generous  coat  of  fiberglass 
resin  or  varnish  over  the 
windings  and  let  the  coil  keep 
turning  white  the  stuff  sets 
up.  This  makes  a  very  attrac- 
tive finish  and  it  can  even  be 
painted  to  a  color  of  your 
choice.  Just  be  sure  you  are 
careful  about  the  kind  of 
paint  used.  No  metallic 
particles,  please!  I  have  been 
that  route. 

If  resin  or  varnish  is  used, 
be  sure  to  put  a  toothpick  or 
some  similar  plug  in  the  40 
meter  tap  hole  so  it  can  be 
cleared  later  without 
damaging  the  wire. 

Those  of  you  who  have 
shrink  tubing  available  can  go 

ahead  and  use  it  over  the  coil; 
it  works  fine.  Also,  ft  is  advis- 
able to  drill  a  small  drain  hole 
on  the  side  just  above  the 
bottom  plug.  I  found  this 
necessary  as  I  unscrewed  my 
coil  one  day  to  show  it  off. 
The  coil  holds  exactly  one 
coatsleeve  full  of  water! 

As  1  say,  if  you  can  get  to 
a  lathe,  you  have  it  made.  I 
would  certainly  make  every 
erfort  to  locate  one.  If  not, 
there  are  other  tedious  ways 
to  space-wind  coils,  but  one 
this  size  gets  to  be  a  problem. 
Our  tuck  has  been  that  when 
the  XYL  and  I  are  very  care- 
fully winding  one  by  hand, 
the  phone  will  ring.  The 
question  is  who  drops  what, 
or  do  you  just  start  over  only 
to  have  the  whole  thing 
"clunk"  together  at  the  very 
last  turn? 

A  popular  way,  of  course, 
is  to  select  another  piece  of 
wire  or  a  string  that  will  give 

the  correct  spacing,  and  then 
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Fig*  5,  Preparing  the  coil  form. 
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FIRST 


Make  this 
comparison: 

The  GTX-1  gives  the  high 
quality  performance  that 
compares  with  Motorola,  GE, 
RCA  or  any  other  hand-helds 
that  sell  for  $700  or  more. 


THEN 

Check  these 
features: 


Small:  only  8"xZ6"xL28'\  . . 
Appearance:  slim  silhouette 
all  black  metal  ,  ,  .  Service- 
able: easy  access  to  sepa- 
rate receive  and  transmit 
circuit  boards  .  ,  .  PLUS:  6 
pole  xtal  filter  for  superlative 
receiver  operation  .  .  .  and: 
trimmers  on  receive  and 
transmit  xtals:  standard  10.7 
MHz  1st  IF. 


and  specs: 


Rec.  Sens.:  .2^v  for  12  db 
SINAD  *  *  .  Adjacent  chan- 
nel rejection:  =30  kHz  55 
db  .  .  .  Spur.  Resp.:  more 
than  65  db  .  .  .  Audio  Out- 
put: 500  mw  ,  ,  -  Power  out- 
put: Hi  ^  wr  Lo  1  w  ,  .  . 
Audio  Quality:  Distortion 
free,  crisp,  clear  receive  and 
transmit 


NOW 

Look 

at  the  Price: 


GTX-1 

2  Meter  G  channel 

Hand-Held 
(without  encoder) 


r 
I 


k 


*-^^, 


MADE  IN 


GTX-1T 


With  Built-in 
Tone  Encoder 


249 


95      $ 


95 


(Bet.  Not  fncl.) 

GENAVE  stocks  most  common  Z-M 
Xtals  for  immediate  delivery 


299 


(Sat  Not  Incl.) 


k 


Use  This  Handy  Order  Form 


4141  Kingman  Drt  Indianapolis,  IN  46226  V 
Phone-in  orders  accepted    (317  +  546*1111) 


j 


CITY 


AMATEUR  CALL 


□ 


GTX-200T 


2-metir  FM.  100  channel  combi- 
nations. 30  watts  with  factory 
installed  tone  encoder  (IncL 
146,94  MHz) 


GTX-200 


2  meter  FMf  10C  channel  combina- 
tions, 30  watts  (IncJ.  146,94  MHz} 


□  CTX-IO-S 

2-met«r  FM,  10  channels.  10  watts 
(Xtals  not  included) 


□ 


GTX-2 


2-meter  FM.  10  channels,  30 
watts  with  pushbutton  frequency 
selector  (IncL  146.94  MHz) 


□ 


GTX-I 


2-meter  FM.  6-channet,  3,5  watts 
Hind-Meld 


□gtx-it 


Same  as  GTX-1,  plus  Factory 
Installed  Tone  Encoder 


(Bat.  aat  iicl.) 
Operate  Auto  Patch 

*OQQ95 


299 


(Bat.  not  incL) 


□  firngo  Ranger  ARX-2  6  db  2<M  Base  Antenna 

@  529.95  S, 


n  Lambda/4  MH  and  EM  Trunk  Antenna 


@  $29.95  t 


n  TE-I  Tone  Encoder  Pad  far 
plug  -in  installation  on  most 
amateur  transceivers    @  $59.95  $. 


I  I  TE-I  I  Tone  Encoder  Pad  for 

most  Hand-He  Ids 


installation  on 
@  $49.95  S. 


□  PS-1  AC  Power  Supply  for  use  with  all  makes 
of  transceivers  14  VDC-&  amps    @  $69,95  $. 

and  the  fallowing  standard  crystals  @  $4.50  each  5. 
Hon  standard  crystals  @  56.50  each:         $. 


ACCESSORIES  FOR  GTX-1  and  GTX-1T 


li    PSI-16  Optional  Micad  battery  pack 

$29  95  $ 
n   PS-2  Charger  for  GTX-l(T)  batlery  pack 

$39.95    $. 


Q   fiLC-T  Leather  carrying  case  $12,95    $. 

D  TE-III  Tone  Encoder  (for  use  with  GTX-1) 

$49,95    S- 


Add  $4  per  Radfo  for  Shipping, 
Handling,  and  Crystal  Netting. 

Payment  by: 

Q  Certified  Check/Money  Order    □  Personal  Cheek 

□  C.O.a  include  20%  Down 

Note:  Orders  accompanied  by  personal  checks  wltl  require 

about  two  weeks  to  process, 

20%  Down  Payment  Enclosed.  Charge  Balance  To; 

D  BankAmerlcarcJ  #, Expires  

Q  Master   Charge   si Expires  

□  interbank    # Expires   


in    residents  add   4%   sates   tax 
CA    residents   add  6%   sales   tax 


;! 


S. 


Ait  orders  shi&ped  post-part  within  continental  U.S. 

(allow  8  weeks  delivery.) 


•  CLIP  OUT  AND  ORDER  NOWl 


CLIP  OUT  AND  ORDER  NOW; 
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wind  it  side  by  side  with  the 
coil  wire.  When  the  winding  is 
completed  and  secured,  the 
wire  or  string  is  carefully 
removed. 

Preparing  the  Coit  Wires 

Remove  the  insulation 
from  the  end  of  the  bottom 
coil  wire  and  place  it  securely 
under  the  8-32  screw  that 
goes  into  the  side  of  the  3/4" 
pipe  bushing.  I  use  a  brass 
screw  and  then  a  dab  of 
solder  to  be  sure  there  is  a 
good  electrical  connection. 
This  is  a  low  voltage  point 
and  it  is  wise  to  continually 
inspect  all  connections  from 
here  on  down  to  the  feedline 

to  keep  the  l/R  losses  to 
absolute  minimum.  Dissimilar 
metals  and  constant  exposure 
to  the  elements  encourage 
trouble,  causing  corrosion  in 
a  very  short  time. 

For  the  40  meter  tap  I  use 
an  eighteen  inch  piece  of  the 
inner  insulated  conductor 
from  stripped  RG-58U  or 
other  similar  small  coax.  Strip 
the  insulation  from  this  inner 
conductor  2"  on  one  end  and 
3M  on  the  other.  Be  sure  there 
are  no  nicks  in  the  wire. 

Remove  the  insulation 
from  the  coil  winding  that 
passes  directly  over  the  hole 
drilled  for  the  40  meter  tap 
(turn  71).  Be  sure  you  don't 
take  any  insulation  off  the 
adjacent  windings.  Clean  out 
the  hole  under  this  wire. 

Now  shove  the  wire  just 
prepared  down  through  the 
inside  center  of  the  coil  form 
from  the  top  so  that  the  bare 
end  stripped  2"  comes  out 
through  the  40  meter  tap 
hole.  This  is  not  hard  to  do. 
Put  a  long  90d  radius  on  the 


bare  2"  end  and  then  hold 
the  pipe  and  wire  in  such  a 
way  that  as  you  shove  it 
down  toward  the  tap  hole 
you  have  a  good  chance  of  it 
coming  out  on  the  first  try. 

Pull  this  wire  out  so  the 

insulation  is  tight  up  against 
the  inside  of  the  40  meter  tap 
hole.  Use  a  small  soldering 
iron  and  solder  this  wire  to 
the  winding  that  passes  over 
the  hole,  Put  a  little  bend  or 
hook  in  the  end  of  the  tap 
wire  to  help  hold  it  mechani- 
cally. Try  applying  a  little 
pressure  to  this  connection 
with  the  soldering  iron,  push- 
ing it  just  below  the  outside 
surface  of  the  PVC  Don't 
push  loo  hard  or  you'll  have  a 
horrible  mess.  When  soldered, 
carefully  trim  off  the  excess 
wire  and  examine  closely  to 
make  sure  there  are  no  solder 
blobs  or  bitter  ends  touching 
the  adjacent  windings. 

Cut  off  the  wire  coming 
out  of  the  coil  from  the  75 
meter  hole  so  the  wire 
extends  three  inches  beyond 
the  top  end  of  the  pipe. 
Remove  two  inches  of  insula- 
tion from  the  75  meter  wire. 
Tin  both  the  75  and  40  meter 
wires.  Now  your  masterpiece 
should  look  like  Fig.  6, 

Preparing  the  Tee 

The  support  for  the  two 
whips  on  top  of  the  coil  is  a 
one  inch  PVC  pipe  tee  that 
slips  on  the  top  of  the  com- 
pleted coil.  When  obtaining 
this  fitting,  ask  for  a  4i slip- 
slip-slip"  one  inch  PVC  tee 
for  1 "  schedule  40  PVC  pipe. 
No  threads. 

Drill  two  5/16"  holes,  1 
I  /<V  each  side  of  center, 
through  the  top  of  the  tee  for 


4FUACES 


SLIP-SUPSL  \P 
PVC    P'PE   TFE 
fOfl  Ik*  yfn  40 


Fig.  Z  Preparation  of  PVC  tee 
for  top  whips, 

mounting  the  two  whips  (see 
Fig.  7). 

It  is  important  that  these 

holes  are  absolutely  parallel  to 
both  the  sides  and  ends  of  the 
tee.  A  drill  press  is  a  big  help 
here  but  it  can  be  done  with  a 
hand  drill  if  both  sides  are 
very  accurately  marked  and 
caution  is  used  while  drilling. 
Don't  let  the  drill  or  the  tee 
wobble  and  make  the  holes 
egg-shaped  because  this  will 
affect  the  proper  installation 
of  the  whips.  Of  course  where 
I  drill  a  large  number  at  a 
time,  I  have  cheated  and 
fabricated  a  fixture  so  if  I 
make  a  mistake  I  have  a  box 
full  of  instant  surplus! 

Installing  the  Tee 

Align  one  open  end  of  the 
tee  so  that  it  will  line  up  with 
the  hole  where  the  75  meter 
wire  goes  through  the  side  of 
the  pipe.  Place  the  75  and  40 
meter  coil  wires  up  into  the 
tee  and  out  their  respective 
ends,  and  push  the  tee  onto 
the  coil  end.  Be  sure  that  the 
open  end  selected  is  still  lined 
up  with  the  75  meter  wire 
hole.  This  is  very  important 
to  provide  maximum  clear- 
ance between  the  75  and  40 
meter  connections.  Also  be 
positive   that   the   two    wires 
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Fig,  &  Big  DK  loading  coiL 


are  not  crossing  over  each 
other  inside  the  coil  form  or 
the  tee.  There  are  tremen- 
dously high  voltages  here  and 

precautions  must  be  taken  to 
prevent  arc-over.  When  the 
alignment  of  the  tee  is  veri- 
fied, tap  it  all  the  way  down 
onto  the  coil  form  as  far  as  it 
will  go.  I  use  a  rawhide  ham- 
mer. 

Here  again  I  have  not 
found  it  necessary  to  use  any 
PVC  cement  because  this  slip 
fitting  is  plenty  tight  and,  if 
necessary,  it  can  be  driven  off 
again.  The  coil  now  looks  like 
Fig.  1 1  - 

The  Top  Whips 

The  top  whips  on  mobile 
antennas  usually  take  a  pretty 
good  beating  from  low 
branches  and  flourescent 
bulbs  in  service  stations.  They 
have  to  be  flexible  enough  to 
give  when  an  immovable 
object  is  struck,  but  still  stiff 
enough  to  recover  to  the 
original  position  without 
taking  a  set. 

The  position  that  a  top 
whip  maintains  determines 
the  exact  resonant  frequency* 
It  should  not  wave  around 
too  much  while  underway. 
This  is  why  I  do  not  use,  nor 
recommend,  a  spring  mobile 
mount.  The  mobile  antenna 
must  maintain  the  same  rela- 
tive position  to  the  vehicle  at 
all  times  to  keep  it  at  reson- 
ance. When  you  see  someone 
tearing  down  the  road  with 
the  antenna  swinging  wildly 
in  the  slipstream,  you'd 
better  get  in  contact  quick, 
because  by  the  time  he  gets 
down  to  the  next  corner  he's 
going  to  be  out  of  range! 

Over  the  years  I  have  tried 
various  brands  and  combina- 
tions for  top  whips,  but  there 
was  always  something  lack- 
ing.  Many  times  the  price 
bothered  me.  Currently  I  am 
using  1/44'  diameter  solid 
fiberglass  poles  covered  with 
copper  braid.  The  best  source 
for  these  fiberglass  poles  in 
small  quantities  is  the  six  foot 
bicycle  safety  flag.  Cheap, 
too;  less  than  a  buck. 
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START  OUT  WITH  50  WCHES 
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COPPER  BR  A!0  PULLED  OVER  IMm   &KE  FlAG  POLES 


Fig.  8am  Fiberglass  w&ips. 


TELESCOPIC  REPLACEMENT  AtTTO  WHIPS 
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BRAID  COVERED  FIBERGLASS 

SHOHT  TELESCOPIC  WHIPS  FROM   PORTABLE   TV  OR   RADIO 
SUP  DVEP  FIBERGLASS  RCL\  PULL  BR  AID  OVER  LOWER 
PART  OF  WHIP  AND  SOLDER 


Fig,  8c.  Adju stables  on  fiberglass  whips. 


Probably  the  best  source 
for  the  copper  braid  to  slip 
over  the  fiberglass  poles  is 
some  old  scrap  coax,  I  found 
some  old  RG-6U  and  used  the 
silver  tinned  braid.  It  looks 
real  classy  while  it  is  new. 

To  make  the  whips  using 
the  fiberglass  poles,  cut  two 
of  them  50"  each  and  slip  the 
copper  braid  over  them.  Pull 
the  braid  up  tight  on  both 
ends,  give  a  good  twist  and 
cut  off  the  excess  (see  Fig.  8). 

Later  on,  the  whips  can  be 
painted,  doped  or  just  left  as 
is.  My  Sunday  antenna  is 
striped  FAA  orange  and 
white.  It  gets  a  lot  of  atten- 
tion. When  the  other  driver 
hesitates  for  the  second  look, 
you  get  the  jump  on  him  at 
the  traffic  signal. 

Alternate  Top  Whips 

You  might  come  up  with 
some  alternate  top  whips 
which  will  work  as  well  as  the 
cheapie  bicycle  (lag  poles.  A 
couple  of  the  local  mobtleers 
have  used  their  retired  fiber- 
glass CB  whips  and  just 
pruned  them  down  to  reson- 
ance, Another  cx-fi Sherman 
used  two  of  his  old  tapered 
hollow  fiberglass  fishing 
poles.  For  the  conductor,  he 
just  merely  shoved  a  #12 
copper  wire  up  through  the 
center     and,     when    it    was 


trimmed  to  the  proper  length, 
he  soldered  a  neat  little 
corona  ball  on  top. 

Automobile  Replacement 
Whips 

I  have  also  used  a  number 
of  the  automobile  replace- 
ment whips  (Fig.  8b).  These 
are  the  type  that  slip  over  the 
5/16"  diameter  auto  whips 
that  get  ripped  off.  One 
source  is  the  Ward  TCFR-1; 
another  is  Radio  Shack  part 
#1 2-1 309,  These  telescopic 
whips  are  not  really  the 
greatest  for  mobile  use 
because  when  they  hit  some- 
thing they  normally  bend 
and  take  a  set  which  puts  the 
antenna  off  resonance. 

For  the  travel  trailers  and 
mobile  homes  and  other 
stationary  installations,  the 
replacement  whips  work  out 
just  fine.  The  advantage,  of 
course,  is  being  able  to  vary 
the  length  easily  if  you  have 
the  urge  to  move  around  the 
band. 

Installation  of  the  Top  Whips 

Installation  of  the  braid- 
covered  fiberglass  whips  is 
relatively  simple.  With  the 
braid  pulled  tightly  over  the 
1/4"  fiberglass  poles,  they 
will  go  into  the  5/1 6"  holes 
in  the  PVC  tee  with  a  very 
snug  fit.  Push  the  whips  on 


through  so  the  bottoms  pro- 
trude out  the  bottom  holes  in 
the  tee  about  an  eighth  of  an 
inch  (see  Fig.  8). 

Pull  the  75  and  40  meter 
tinned  coil  wire  leads  around 
their  respective  whips.  Take 
up  all  the  possible  slack  from 
inside  the  coil  form  arid  then 
solder  to  the  braid  on  the 
whips  (Fig.  9),  Be  very 
careful  that  the  PVC  tee 
doesn't  get  too  hot.  It  melts 
very  easily.  Cut  off  any 
excess  wire  and  dress  so  that 
sharp  ends  are  pointing 
toward  the  outside  ends  of 
the  tec.  If  you  have  some 
Glyptal,  it  won't  hurt  to  coat 
these  connections.  Don't 
leave  any  debris  that  might 
encourage  corona  inside  the 
tee. 

Use  a  piece  of  the  leftover 
1/4"  fiberglass  rod  for  a 
spacer  to  hold  the  two  top 
whips  parallel.  Cut  the  spacer 
2  1/4";  drill  two  smaJI  holes 
crossways  close  to  both  ends. 
Thread  a  2"  piece  of  bare 
wire  through  each  hole.  Place 
this  spacer  between  the  whips 
about  36*'  up  from  the  tee, 
wrap  the  bare  wires  around 
the  braid  and  then  solder  to 
hold  it  in  place. 

Be  sure  you  can  identify 
which  whip  is  which,  and 
then  plug  up  the  open  ends  of 
the  lee.  Cap-plugs  that  are 
often  used  to  protect  pipe 
threads  can  be  modified  to 
snap  in.  Maybe  you  have  a 
couple  of  spare  plastic  shot 
glasses. 

Finally  glue,  dope,  epoxy, 
or  what  have  you  around  the 
four  holes  in  the  tee  where 
the  whips  fit. 

Bottom  Section 

The  bottom  section  of  the 
mobile  antenna  should  be 
installed  to  place  the  bottom 
of  the  antenna  coil  a  mini- 
mum of  6"  above  the  highest 
part  of  the  vehicle.  The 
length  of  the  bottom  section 
will  vary  with  the  location  of 
the  base  mount  on  the 
vehicle.  I  have  installed  lower 
sections  with  lengths  varying 
from  18"  to  6  feet  without 


degrading  the  efficiency  of 
the  antenna.  Anytime  any 
part  of  the  loading  coil  is 
placed  below  the  highest  part 
of  the  vehicle,  the  radiated 
signal  suffers  considerably. 

Bottom    Section    Fabrication 

A  very  simple,  sturdy  and 
cheap  antenna  bottom 
section  can  be  made  from  a 
piece  of  1/2"  EMT  -  thin 
wall  conduit.  Cut  off  the 
desired  length  and  then  in 
each  end  braze  a  5/8"  by 
1/2"  long  hex-head  bolt. 
Chuck  this  up  in  the  lathe 
and  drill  and  tap  3/8-24  both 
ends  (see  Fig.  10a). 

If  a  lathe  is  not  available, 
you'll  have  to  come  up  with 
the  old  "drill  a  hole  in  the 
bolt  trick,11  which  could  be  to 
sneak  it  in  on  one  of  the  local 
shop  teachers  while  your  coil 
is  being  wound- 
Antenna  Mount 

While  you  are  at  it,  you 
might  as  well  go  all  the  way 

and  make  your  own  base 
mount.  This  can  be  done  with 
a  1"  bolt  and  a  few  home- 
made insulating  washers. 

Dig  out  a  bolt  that  has  no 
threads  within  a  couple  of 
inches  from  the  head,  Make  a 
very  square  cut  and  saw  off 
the  threaded  end  and  discard. 
Using  the  same  "drill  a  hole 
in  the  bolt  trick,"  drill  and 
tap  a  3/8-24  hole  3/4"  deep 
in  each  end.  Cut  out  a  few 
washers  from  some  good  insu- 
lating  material  and  drill  the 
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Fig.  9.  Detail  of  coil  wires ' 
connection  to  whips. 
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if  2  <*  lO N-G   5/a>n  BOLTS  BRAZED  INTO 
/,      BOTH  ENDS       DPIlL  AND  TAP  EACH 
£££s  BOLT  FO#*   a/Brti-24  SftJDS 

PR<J?EP  LENGTH  OF  i/2  !M 
THtfc  **LL,  CUKDUIT 


F/<?.  ffllj,  Lower  mast  section. 

centers    of    each    with    3/8" 
hole.  Assemble  as  in  Fig.  10b. 

Matching  Capacitor 

The  capacitor  across  the 
antenna  end  of  the  feedlinc 
preferably  should  be  a 
variable  with  a  range  that 
goes  through  500  pF  to  1500 
pF.  I  was  able  to  pick  up  a 
few  compression  screw  driver 
adjusts,  Arco  part  #310, 
These  worked  out  very  well 
and  they  could  be  put  right 
on  the  money  for  a  good 
match.  The  way  to  adjust  the 
cap  is  to  jump  back  and  forth 
from  one  band  to  the  other, 
readjusting  the  capacity  for 
the  lowest  swr  on  both  bands 
with  the  same  setting.  This 
will  affect  the  resonant  fre- 
quency of  the  antenna  a  small 
amount,  so  be  sure  you  have 
the  capacitor  in  place  and 
adjusted  close  to  the  correct 
value  before  pruning  the 
whips  the  last  few  kHz.  See 
Fig,  12a, 

If   one  of  the  adjustable 
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Fig,  1 2a.  installation. 
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Fig.  10b.  Homemade  antenna 
mount 

trimmers  cannot  be  located, 
start  out  with  a  fixed  820  pF 
silver  mica.  It  is  very  possible 
the  820  pF  will  give  an  swr  of 
1 J  :1  or  less. 

Pruning  the  Top  Whips 

With  the  assembly  in- 
stalled on  the  vehicle  as  in 
Fig.  12,  connect  the  antenna 
noise  bridge  in  the  line  and 
look  for  the  resonant  point 
on  both  bands.  Using  the 
braid-covered  bike  whips, 
each  50"  long,  will  place  the 
antenna  quite  low  on  both 
bands.  Thinner  whips,  how- 
ever, will  require  lengths  up 
to  twenty  percent  longer. 

First  of  all,  if  you  are 
using  a  variable  inductor  at 
the  base,  as  in  Fig.  1 2b,  be 
sure  it  is  set  at  the  minimum 
inductance  before  you  start 
pruning  and  tuning. 

If  resonance  cannot  be 
located  starting  with  the  50M 
whips,  don/t  overlook  the 
fact  it  may  be  so  low  that  it  is 
at  a  point  below  the  fre- 
quency range  of  the  receiver. 

Slide  the  braid  down  on 
the  whips,  saw  off  one  inch 
of  the  fiberglass,  pull  the 
braid  back  up  tight,  give  it  a 
twist  and  cut  off  the  excess. 
Continue  this,  cutting  off 
shorter  and  shorter  pieces 
until  the  desired  resonant 
point  is  reached.  It  is  very 
doubtful  that  the  whips  will 
be  much  shorter  than  46" 
each  when  the  antenna  is 
completed.  Don't  get  con- 
fused; be  sure  the  proper 
whip  is  being  trimmed, 
because   it  gets  embarrassing 
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Fig.  1  L  Completed  loading  coil  ready  for  whips. 


Fig.  121?,  Installation  of  variable  inductor. 


when  one  of  the  whips  keeps 
getting  shorter  and  the  fre- 
quency does  not  change. 
After  the  last  and  final  prune, 
pull  the  braid  up  tight  again, 
give  it  a  twist,  put  a  bil  of 
solder  over  the  end  and  trim 
off  smoothly. 

Normally  one  inch  re- 
moved from  the  40  meter 
whip  will  raise  the  frequency 
50  kHz,  One  inch  removed 
from  the  75  meter  whip  will 
raise  the  frequency  25  kHz. 

Using  the  telescoping 
lypes  of  top  whips  will  make 
tuning  a  lot  easier,  but  you 
are  not  going  to  be  happy 
with  them  mobile  unless  you 
have  some  of  the  excep- 
tionally good  ones  made 
particularly  for  this  type  of 
service. 

Random  Info 

This  antenna  has  been 
developed  in  various  other 
directions:  160  and  75 
meters;  some  three  banders, 
160-75-40  and  75-40-20;  two 
whips  on  the  same  band,  per- 
mitting CW  and  phone  band 
without  retuning  the  antenna; 
MARS  and  amateur. 

On  mobile  homes  and 
travel  trailers,  a  base  section 
of  approximately  14  feet, 
plus  or  minus  a  little,  will 
permit  operation  on  20  in 
addition  to  75  and  40  by  just 
using  the  two  whips.  The  big 
DK  on  the  top  appears  as  a 
top  hat  on  the  20  meter  1  /4 
wave  vertical. 

With  the  antenna  mounted 
on  the  rear  of  the  vehicle,  the 
resonant  frequency  on  75  will 
go  down  as  much  as  30  kHz 
when  a  travel  trailer  is 
hooked  on  behind.  Likewise, 
if  you  have  the  antenna 
installed  on  a  travel  trailer 
and  then  connect  the  tow 
vehicle    —    zip   —   down   the 


band  it  goes  again.  The 
amount  of  shift  depends  on 
the  location  of  the  antenna  in 
relation  to  the  added  vehicle. 

Don't  expect  any  direc- 
tivity from  75  or  40  mobile 
antennas.  The  pattern  around 
a  vehicle  on  a  properly  in- 
stalled 7540  meter  antenna  is 
very  symmetrical.  If  someone 
says  "I'm  headed  toward  you 
now  and  I  should  be  louder," 
—  don't  get  sucked  into 
agreeing  with  him. 

A  properly  matched 
antenna  presents  a  50  Ohm 
load  at  the  base,  and  the 
length  of  coax  feedline  has  no 
effect  on  the  resonant  fre- 
quency of  the  antenna.  Of 
course  I  would  not  recom- 
mend a  couple  of  hundred 
feet  under  the  front  seat;  it 
gets  sort  of  turn py. 

It  may  be  noticed  that  I 
did  not  mention  "roller" 
inductors  for  the  QSY  var- 
iable coil  at  the  base.  There 
are  other  ways  to  produce  a 
variable  inductor,  probably 
right  out  of  the  scrap  box. 
Think  about  it. 

Another  way  to  lower  the 
frequency  of  a  fixed  whip  is 
to  alligator  clip  a  ^stinger"  on 
the  whip  right  above  the  tee 
and  let  it  trail  aft  (see  Fig. 
13).  A  clip  and  a  piece  of 
wire  with  an  overall  length  of 
8"  will  move  the  75  meter 
resonant  frequency  down 
about  30  kHz, 

One  owner  mounted  a  tiny 
telescopic  antenna  out  of  the 
75  meter  end  of  the  tee.  He 
can  reach  this  ad  jus  table  whip 
out  of  the  pickup  window 
while  underway.  We  call  him 
"Hot  Fingers  Ralph." 

Another  mobileer  starts 
out  early  in  the  morning, 
checking  into  a  weather  net, 
and  then  drops  25  kHz  down 
the    band.    He    installed    his 
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spacer  at  the  very  top  of  the 
whips.  At  the  center  he 
wedges  in  a  4"  plastic  spacer 
to  bow  the  whips  out  from 
one  another  in  the  center. 
This  four  inch  plastic 
temporary  spacer  is  attached 
to  a  fishline  leading  into  the 
car  window.  After  he  checks 
out  of  the  weal  her  net  he 
jerks  the  spacer  out  and  pulls 
it  in  the  car.  Presto!  He's  25 
kHz  down  ihe  band.  The  next 
morning  the  spacer  goes  back 
in.  This  illustrates  how  im- 
portant it  is  to  keep  the  two 


whips  in  the  same  relation  to 
each  other  at  all  times. 

The  bicycle  poles  with  the 
braid  covering  are  also  doub- 
ling around  Wireless  Hill  as  2 
meter  verticals,  VHF  and 
UHF  beam  elements.  Uses 
around  the  station  are  limited 
only  to  the  number  ot 
bicycles  ripped  off. 

It  is  best  to  orient  the  tee 
on  the  antenna  cross  ways  to 
the  vehicle,  This  allows  for 
better  fore  and  aft  flexibility* 
Also  it  has  been  found  that, 
with  the  tee  aligned  fore  and 


Fig,  13,  Simple  vwy  to  lower  frequency  in  a  pinch. 


assembly  to  vibrate. 
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aft,  the  turbulence  from  the 
leading  whip  creates  a  severe 
flutter  to  the  trailing  whip 
which     causes     the     whole 
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New  Products 


HOW  ELECTRONICS  GOT 

FASTER  AND  EASIER  TO  WORK 

WITH  THANKS  TO  MODERN 

SOLDERLESS  BREADBOARDS 

A  P  Products  Incorporated  of 
Painesville,  Ohio,  originated  the 
modern  solder  less  breadboard  in 
1968.  Since  then,  tens  of  thousands  of 
solderless  breadboards  Nave  been  used 
each  month  by  electronics  experi- 
menters and  designers  in  a  wide 
variety  of  fietds. 

But  just  what  is  a  solder  less  bread 
board?    How    does    it    work?    What 
advantages  does  it  offer?  Where  can  it 
be  used?  And  how? 

Before  l^e  era  of  modern  solderless 
breadboards,  designing  and  testing  any 
given  electronic  circuit  was  an  aggra 
voting,  tedious,  time-consuming  task. 
First  a  circuit  would  have  to  be 
designed  on  paper.  Then  the  sche 
matic  diagram  of  the  circuit  would 
have  to  be  translated  into  a  circuit 
board  parts  layout  tor  either  point-to- 
point  or  printed  circuit  wiring.  If  a 
printed  circuit  were  to  be  used,  as  was 
most  often  the  case,  the  circuit  layout 
woufd  have  to  be  transfer  red  10  a 
copper-clad  board,  the  copper  selec 
trvely  etched,  holes  drilled,  and  con> 
ponents  soldered  in  place.  Then,  if  a 
component  proved  the  wrong  value,  it 
woufd  have  10  be  deso  I  tiered  and  a 
new  one  soldered  in  place,  ff  the 
printed  pattern  were  «n  error,  a  whole 
new  board  would  have  to  be  Laid 
out,  etched,  drilled,  filled  and 
sobered.  A  lot  of  time,  a  lot  of  work, 
en  A  P  Products  came  up  with 
the  idea  of  arranging  a  breadboard 
with  a  matrix  of  interconnected  holes. 
The  interconnections  are  made  by 
conductive  spring  clips  that  grip  each 
component  lead  firmly  to  establish  a 
good  electrical  connection  without 
soldering.  The  matrix  of  holes  was 
laid  out  in  a  tenth  inch  spacing 
pattern  to  conform  with  standard 
component  lead  spacing. 

The  Interconnection  pattern  was 
designed  to  provide  ample  access  to 
each  lead  of  each  component, 
especially  with  modern  transistor  and 


integrated  circuitry  in  mind,  And  dis- 
tribution strips  were  designed  to 
provide  power  and  signal  lines  where 
needed. 

Circuit     designing     now     becomes 
plug-in  easy.   ICs  and/or  discrete  com 
ponents  plug  into  Ihe  solderless  bread 
board    and   ordinary   22  gauge   solid 
wire  jumpers  are  used  to  interconnect 
them, 

A  given  circuit  can  now  be  proto- 
typed in  minutes  rather  than  hours  or 
days.  Many  designers  work  directly 
with  component  specification  sheets, 
many  with  schematic  diagrams. 
Changes  In  parts  values  are  as  easy  as 
pulling  out  one  part  and  plugging  in 
another.  And  the  geometry  of  the 
modern  solderless  breadboard  trans 
Eates  into  a  printed  circuit  layout 
readily,  once  the  circuit  is  ready  to 
commit  to  hardware 

In  addition,  solderless  breadboards 
can  serve  as  a  basis  for  semi- perma- 
nent circuits  in  applications  where  the 
need  for  a  given  circuit  requires  relia 
bility  but  does  not  require  longevity. 


Applications  for  modern  solderless 
breadboards  are  as  wide  as  all  fff 
electronics.  There  are  professional 
amplications  in  machine  control,  data 
processing,  test  and  measurement 
device  testing,  prototyping  and  equip- 
mem  adjunctive  aids.  There  are  hobby 
applications  ranging  from  communi ca- 
tkins to  photography  to  automo lives 
to  biofeedback  to  music  to  model 
railroading  and  more. 

And,  of  course,  solderless  bread- 
boards are  perfect  for  educational  and 
instructional  applications. 

Solderless  breadboards  and  bread- 
boarding  aids  come  in  many  sUesand 
prices,  capable  of  circuits  as  simple  as 
you  like  or  as  complicated  as  a  small 
computer. 

A  P  Products  continues  to  be  a 
pioneer  in  the  development  and  appli- 
cation of  modern  solderless  bread 
boards.  If  you  have  questions  about 
whai  solderless  breadboards  can  do, 
how  much  they  cost,  or  what's  avail 
able,  contact  A  P  Products  at  Box 
110,  72  Corwin  Drive,  Painesville  OH 
44077.  AP  Products  has  available  a 
free  catalog  of  their  ACE  All  Circuit 
Evaluator  solderless  breadboards, 
Super  Strips™,  Terminal  and  Dis- 
tribution Strips,  IC  Test  Clips  and 
accessories. 


For  more  information,  contact 
Robert  J.  Gahor,  A  P  Products  Incor 
uorated,  Box  110-P,  Painesville  OH 
44077.  Phone:  (216)  3542101 :  TWX 
810^435  2250,  Direct  all  inquiries  to 
Rita  Mercer. 

DRAKE  RCS-4 

Checked  the  price  of  RG8-U  lateiy? 
Want  to  beat  that  price  and  clean  up 
the  unsightly  mess  of  coax  running 
down  your  tower?  The  boys  at  Drake 
have  a  real  winning  number  for  you. 

The  RCS-4  Is  a  remote  controlled 
switch  that  will  switch  5  antennas 
from  1  feedline.  ground  those  not  in 
use  —  and  will  ground  them  all  when 
not  in  use.  Cheap  lightning  protection, 
right* 

This  unit  will  lake  full  legal  power, 
and  operates  up  through  2  meters  like 
a  champ.  Oniy  24  volts  dc  to  motor  - 
and  has  rain  hat  construction  to  pre 
vent  mojsture  damage. 

This  jewel  works  like  a  dream,  with 
swr  less  than  1.5  to  1  even  on  146.94. 
At  £1 20.00  this  has  to  be  one  of  the 
top  buys.  We  aren't  easily  impressed, 
but  this  got  our  attention.  Switch  3 
beams  and  a  couple  of  inverted  vees. 
all  with  only  T  up  lead.  Fantastic! 
Available  at  your  dealers. 
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About  18  months  ago,  I 
sat  down  to  design  a 
simple  digital  dial  for  my 
receiver,  I  ended  up  building 
a  deluxe,  no-compromise 
received  frequency  counter. 
My  reasoning  was  that  with 
TTL  IC  and  LED  readout 
prices  being  so  low,  it  would 
only  cost  a  little  bit  more  to 
go  all  the  way.  In  retrospect, 
this  appears  to  have  been  a 
wise  decision.  Component 
prices  are  still  declining. 
During  the  development 
period,  I  had  occasion  to  use 
the  digital  frequency  readout 
with  single,  double  and  triple 
conversion  receiving  setups. 
All  I  ever  had  to  do  to  change 
over  to  the  new  receiver  was 
connect  its  oscillators  to  the 
counter  and  reprogram  the 
count  direction  for  each  oscil- 
lator by  means  of  a  few  wire 
jumpers. 

The  basic  features  of  my 
digital  frequency  readout 
system  are  illustrated  in  Fig. 
L  The  multiplexed  up-down 
■unter  principle  is  used. 
Since  4  inputs  are  available, 
the  system  is  directly  appli- 
cable to  up  to  triple  conver- 
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The  received  frequency  counter  shown  in  place  on  top  of  my  HRO-50T  receiver.  This  chassis 
contains  all  of  the  circuitry  described  in  the  article  except  the  crystal  oscillator ^  power  supply \ 
and  multiple  radio  interface.  These  are  still  in  breadboard  form  and  are  not  shown  for  aesthetic 
reasons. 


sion  receivers.  The  up- down 
controls  for  each  input  are 
made  available  as  external 
connections.    This    facilitates 


rcprogramming  the  unit  for 
use  with  a  different  radio  or 
with  more  than  one  radio.  I 
found     that     tri-state     logic 


buffers  (8T97B,  e.g.)  are  ideal 
for  a  multiple  receiver  inter- 
face. 

The  system  has  a  50 
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guaranteed,   75    MHz  typical 

maximum  input  frequency. 
Its  error  limits  are  ±lA  count 
times  the  number  of  counter 
inputs  used,  ±  the  timebase 
error,  tOO  Hz  accuracy  as 
well  as  resolution  is  readily 
achieved  for  a  double  conver- 
sion receiver  with  only  a  6 
digit  counter.  Since  the 
counter  updates  its  display  at 
a  rate  equal  to  one  twentieth 
of  its  resolution,  10  Hz  reso- 
lution is  still  usable.  I  built  a 
7  digit  counter  with  switch 
selected  resolution.  I  don't 
employ  the  higher  resolution 
in  normal  operation,  but  it 
comes  in  handy  when  aligning 
the  timebase  and  when  using 
the  counter  on  the  test  and 
development  bench.  And,  like 
I  said  before,  it  only  cost  a 
little  bit  more  to  add  the 
extra  digit. 

Interface  Design 

The  success  of  any  digital 
frequency  readout  system 
hinges  on  the  user's  ability  to 
connect  it  to  his  radios  with- 
out upsetting  their  operation. 
Careful  shielding  and  layout 
and  avoidance  of  ground 
loops  are  necessary  to  ensure 
adequate  isolation  between 
the  analog  and  digital  cir- 
cuitry. The  biggest  headache  I 
had  occurred  when  I  created 
a  logic  signal  from  a  bfo  right 
on  the  receiver's  chassis,  then 
found  1  couldn't  keep  it  out 
of  the  i-f.  You  can  probably 
save  yourself  a  lot  of  time  by 
avoiding  that  mistake.  An 
easily  implemented  and  rela- 
tively foolproof  interface  is 
shown  in  Fig.  2.  Use  an  FET 
buffer  close  to  the  oscillator 
tank  circuit  to  isolate  it  from 
the  logic  circuits.  Bring  the 
buffered  signal  to  the 
counter's  chassis  in  coax  with 
the  shield  grounded  at  only 
one  end  to  avoid  ground 
loops.  If  you  have  at  least  .6 
V  p-p  a i  this  point,  an  in- 
verting tri-state  buffer  with 
resistor  feedback  will  convert 
it  to  TTL  levels.  If  gain  is 
required,  try  a  step-up  trans- 
former. If  you've  got  a  lot  of 
signal,  install  a  protective 
diode  at  the  8T98's  input. 


That's  the  circuit  design. 
Systems  considerations 
dictate  a  modular,  expand- 
able packaging  approach.  To 
prevent  spurious  responses  in 
the  receiver,  we  need  to 
shield  the  high  speed  digital 
lines  and  to  isolate  the  oscil- 
lator signals  from  each  other. 
For  these  reasons,  I  put  2  sets 
of  the  interface  circuits 
shown  in  Fig.  2  in  a  214"  x 
V/ir  x  2"  minibox.  Female 
BNC  connectors  mounted  to 
the  minibox  wall  bring  the 
oscillator  signals  in.  Feed- 
through  terminals  on  the 
opposite  wall  couple  the  Cri- 
state TTL  outputs  to  twisted 
pair  lines  daisy  chained 
between  the  mini  boxes.  Each 
minibox  contains  a  single 
8T98  IC  mounted  in  a  wire 
wrap  socket  on  a  copperclad 
board.  Isolated  pads  are  cut 
to  hold  the  discrete  com- 
ponents. All  of  the  interface 
mini  boxes  are  enclosed  in  a 
larger  metal  box  to  shield  the 
twisted  pair  lines.  These  lines 
are  terminated,  as  shown  in 
Fig.  3f  and  additional  drivers 
send  the  signals  to  the 
counter  chassis  via  coaxial 
cable. 

While  I  haven't  tried  them 
all  yet,  several  techniques  are 
available  for  expanding  this 
digital  frequency  readout 
system's  versatility.    By   pre- 
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Fig.  1.  Block  diagram  of  digital  frequency  readout. 
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scaling  every  oscillator,  you 
can  use  it  with  VHF  and  UHF 
converters.  A  frequency  mul- 
tiplying transmitter  can  be 
read  out  by  connecting  its 
vfo  to  lt  2t  3  or  4  counter 
inputs,  depending  upon  the 
band  in  use.  With  a  voltage  to 
frequency  converter  and  addi- 
tional control  circuitry,  you 
could  fashion  a  digital  volt- 
meter with  automatic  correc- 
tion for  offset  voltage.  Once 
you  have  the  basic  system 
built,  I'm  sure  that  additional 
uses  will  suggest  themselves. 

Counter  Front  End 

The  counter  front  end  cir- 
cuitry is  shown  in  Fig.  4,  IC1 
is  a  dual  4:1  multiplexer.  Its 
purpose  is  to  scan  the  four 
COUNTS  and  the  associated 
DN/UPt  inputs,  connecting 
each  pair  in  ascending 
numerical  order  to  the  cir- 
cuitry which  follows.  Short 
lead  lengths  and  power  dis- 
tribution techniques  arc 
moderately  important  here 
due  to  the  sharp  rise  and  fall 
limes  of  the  signals  involved. 
In  particular,  mount  1C1  near 
a  board  edge  so  that  short, 
direct  point  to  point  wiring 
can  be  used  between  it  and 
the  coax  connectors  on  the 
chassis  walls. 

The  top  multiplexer 
output  clocks  a  2  stage  up- 
down  counting  prescaler 
implemented  with  Schottky 
ICs  for  high  speed.  Its  count 
direction  is  controlled  by  the 
bottom  multiplexer  output. 
The  flip  flop  and  NAND  gates 
at  the  prescaler's  output  gen- 
erate the  separate  UP  CLOCK 
and      DN     CLOCK     signals 


This  photo  show  the  methods  used  to  mount  the  main  logic  and  display  boards.  Note  the 
direct  wiring  from  4  of  the  coax  jacks  to  the  multiplexer  iC's  inputs. 


required  by  the  74192  decade 

up-down      counters     which 
follow. 

Note  that  the  control  flip 
Hop  (IC8A)  changes  state 
synchronously  with  the  UP 
CLOCK  output.  This  ensures 
error  free  operation  when  the 
count  direction  is  changed, 
but  requires  some  additional 
precautions  in  the  unit's 
design  and  application.  With 
this  technique,  the  last  up 
count  that  occurs  should  have 
been  a  down  count.  Unless 
corrected,  the  display  will  be 
2  counts  high.  We  correct  the 
count  in  advance  by  starting 
it  from  ~2  instead  of  0  if  there 
is  going  to  be  a  down  count. 
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Fig,  5+  Control  logic  timing  diagram. 


The  unit  assumes  that  if  there 
is  going  to  be  a  down  count, 
then  the  fourth  pair  of 
counter  inputs  (labelled 
COUNT4  and  DN/UP4)  will 
be  set  for  a  down  count.  It 
can  only  correct  for  a  single 
change  of  count  direction  so 
ensure  that  all  of  your  oscilla- 
tors which  require  up  counts 
are  connected  to  lower  num- 
bered inputs  than  those  re- 
quiring down  counts. 

Control  Logic 

The  control  logic  provides 

the  signals  which  cause  the 
multiplexer  to  scan  the  four 
inputs,  store  the  final  count, 
initialize  the  counters,  and 
start  the  frequency  measure- 
ment  cycle  over  again,  its 
operation  is  diagrammed  in 
Fig.  5.  The  frequency  of 
TIMEBASE  OUTPUT  should 
be  at  half  the  desired  display 
resolution*  It  is  divided  by 
the  74161  (a  4  bit  binary  up 
counter)  to  control  the  multi- 
plexer IC's  "select"  inputs. 
Qd  of  the  74161  is  used  js 
the  count  gate.  It  works  by 
enabling  (low)  or  disabling 
the  multiplexer  IC.  The 
timing    diagram    shows    that 


the  frequency  measurement 
cycle  begins  when  a  positive 
edge  of  TIMEBASE  OUTPUT 
increments  the  74161  to  the 

all  zero  state.  Subsequently, 
each  count  inpui  and  down- 
up  control  input  is  connected 
to  the  prescaler  for  precisely 
two  periods  of  TIMEBASE 
OUTPUT,  Qd  then  goes  high, 
inhibiting  further  counts. 
This  transition  is  followed  by 
the  STORE  and  RESET 
pulses. 

STORE  loads  the  received 
frequency  count  into  the 
recirculating  shift  register 
memories  that  are  part  of  the 
multiplexed  display  drive 
system  and  synchronizes 
them  with  the  digit  strobe 
circuitry. 

RESET  initializes  the  pre- 
scaler flip  flops  and  sets  up 
the  74161  for  the  next  fre- 
quency measurement  cycle. 
For  reasons  discussed  pre- 
viously, this  signal  is  steered 
to  CLEAR  TO  0  or  PRESET 
TO  -2  depending  un  the  state 
of  DN/UP4  to  initialize  the 
main  up-down  counter. 

Don't  omit  the  RC  net- 
work at  the  input  of  the 
7410.  It's  needed  to  eliminate 
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a  glitch  and  adds  to  the  delay 
provided  for  the  last  count  to 
propagate  to  the  final  counter 
stage. 

Main  Counter 

Seven  (or  as  many  as  you 
want)  74192  dual  clock  up- 
down  counters  arc  used  as 
shown  in  Fig,  6.  Note  that 
the  clear  function  requires  a 
positive  pulse  while  preset 
needs  a  low  going  pulse,  The 
data  inputs  of  the  counters 
are  connected  to  represent 
9999998  or  ^2  in  BCD  code. 
Their  outputs  are  wired  to 
l he  parallel  load  inputs  of 
four  74165  8  bit  shift 
registers. 

Multiplexed  Display  Drive 

Several  advantages  result 
from  using  a  multiplexed  dis- 
play. These  include  minimum 
parts  count,  lower  cost,  fewer 
interconnects  and  lower 
power  dissipation.  With  this 
technique  it  is  often  a  simple 
matter  to  mount  the  display 


remotely  in  a  window  orig- 
inally intended  for  a  re- 
ceiver's slide  rule  dial.  The 
actual  displays  are  easily 
wired  up.  Just  connect  like 
segments  in  parallel  and  run 
individual  digit  strobes  to  the 
common  cathode  or  common 
anode  of  each  digit.  Radio 
Shack  sells  a  universal  multi- 
plexed display  PC  board  for 
this  purpose  which  appears  to 
be  ideal  for  use  with  any  of 
the  larger  LED  digits. 

Using  8  bit  shift  registers 
for  the  display  memory, 
rather  than  separate  latches 
for  each  digit,  helps  keep  the 
DIP  count  down,  Data  indica- 
tive of  a  received  frequency  is 
loaded  into  the  registers 
shown  in  Fig-  6  by  the 
S  i  ORE  pulse  at  a  5  or  .5  Hz 
rate  depending  on  the  resolu- 
tion. Subsequently,  each 
SHIFT  REGISTER  CLOCK 
pulse  moves  the  data  one 
place  (actually  one  digit)  to 
the  right.  The  four  bits  for 
each  digit  appear  in  sequence, 


most  significant  digit  first,  at 
the  inputs  of  the  seven  seg- 
ment decoder  driver  IC  and 
are  recirculated  by  means  of 
the  serial  inputs  to  the  shift 
registers. 

The  digit  strobes  are  gen- 
erated in  a  fifth  shift  register, 
shown  in  Fig.  7.  This  !C 
contains  a  single  "1 "  which  is 
shifted  down  its  length  in 
synchronism  with  the  re- 
ceived frequency  data  in  the 
other  shift  registers.  Simple 
buffers    enable    the    "1"    to 

turn  on  the  LED  digit  corres- 
ponding to  the  data  currently 
at  the  inputs  of  the  7  segment 
decoder/driver.  High  beta 
emitter  followers  with  a  pull- 
up  resistor  to  +5  V  at  each 
shift  register  output  will 
allow  strobing  of  common 
anode  displays.  The  buffer 
circuitry  in  Fig.  6  is  for  com- 
mon cathode  displays  and 
features  the  use  of  an  inte- 
grated digit  driver,  Td  bettei 
point  out  that  for  common 
anode    displays    you   should 


change  the  7  segment  decoder 
to  a  7446, 

Inter  digit  blanking  is  in- 
corpora  ted  by  connecting 
SHIFT  REGISTER  CLOCK 
to  the  active  low  blanking 
input  of  the  7  segment 
decoder.  This  eliminates 
ghosting  effects  seen  in  multi- 
plexed displays  when  one 
digit  is  not  given  sufficient 
time  to  turn  off  before  the 
next  digit  is  turned  on, 
SHIFT  REGISTER  CLOCK 
can  be  as  high  as  10  or  20 
kHz  if  necessary  or  con- 
venient so  display  flicker 
needn't  be  a  problem.  Use  a 
signal  from  the  timebase 
divider  chain  thai  has  a  high 
duty  cycle  (a  Qd  of  a  7490) 
for  minimum  loss  in  bright- 
ness due  to  the  interdigit 
blanking, 

Timebase 

To  operate  the  received 
frequency  counter,  we  need  a 
switch  selected  5  or  50  Hz 
TIMEBASE    OUTPUT  signal 
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The  rear  panel  connections  are  visible  here.  The  coax  jacks  are 
for  a  direct  input  to  a  VHF  presenter,  the  4  COUNT!  inputs, 
and  the  5  MhU  frequency  standard.  The  barrier  strip  is  for 
power,  count  direction  control,  and  outputs  from  the  input 
selector  switch. 


as  well  as  a  SHIFT 
REGISTER     CLOCK.     To 

make  the  counter's  resolution 
meaningful,  these  must  be 
derived  from  a  crystal  oscil- 
lator of  more  than  ordinary 


stability  and  accuracy.  I 
chose  a  crystal  oscillator  fre- 
quency of  5    MHz    for  easy 

comparison  to  WWV.  A 
cascade  of  6  7490  decade 
counters    yielded    all   of  the 
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required  frequencies. 

My  time  base  circuitry  is 
shown  in  Fig.  8.  The  oscil- 
lator circuit  is  from  an  article 
by  Kelley1.  He  described  a 
circuit  which  employs  a  4 
MHz  crystal  and  also  provides 
all  of  the  output  frequencies 
we  need  here*  A  significant 
advantage  of  his  circuit  is  that 
he  made  a  circuit  board  avail- 
able for  it. 

How  important  is  timebase 
accuracy?  Ii  doesn't  lake 
much  more  than  .3  ppm  error 
at  30  MHz  to  cause  a  10  Hz 
received  frequency  error.  To 
obtain  such  accuracy  you 
must  adfusL  the  oscillator  to 
zero  beat  with  WWV  using  a 
visual  indication  of  zero  beat, 
such  as  a  Lissajous  figure  on 
an  oscilloscope,  or  your  re* 
ceiver's  S  meter.  The  oscil- 
lator should  be  aged  by  at 
least  a  week's  continuous 
operation  with  several  hot- 
cold  temperature  cycles,  then 
carefully  temperature  com- 
pensated. See  Kel ley's  article 
for  a  good  description  of 
these  procedures. 

Power  Supply 

Thanks   to  three  terminal 

voltage  regulators,  power 
supply  design  holds  no 
mystery*  The  only  problem  is 
finding  suitable  components 
at  reasonable  cost.  I  spent  less 
than  SI 2  on  the  major  power 
supply  components  at  a  locaJ 
Radio  Shack  store.  The  re- 
ceived    frequency     counter 


requires  5  volts  at  at  most  1 .5 
Amps*  The  transformer 
shown  in  Fig.  9  can  supply 
twice  that  load.  The  second 
filter  capacitor  and  regulator 
provide  margin  for  powering 
the  interface  components  and 
other  equipment. 

Construction 

The  major  construction 
problem  is  how  to  intercon- 
nect all  of  the  ICs.  As  dis- 
cussed earlier,  display  and 
timebase  PC  boards  are  avail- 
able, 21  other  DIPs  remain, 
plus  whatever  interface  com- 
ponents you  use.  It's  not  too 
great  a  chore  to  use  wire  wrap 
or  a  similar  technique  using 
solder  strippabte  enamelled 
wire  for  these  interconnects. 
Indeed,  if  youVe  at  all  serious 
about  experimenting  with 
digital  ICs,  you  shouldn't 
consider  any  other 
approaches.  Economical  alter- 
natives to  Gardner-Denver 
tools  are  available  from  God- 
bout  Electronics.  You  can 
even  make  your  own,2  With 
wire  wrap,  you'll  get  your 
projects  off  the  ground  faster, 
be  free  to  make  changes  at 
any  time,  and  have  an  easier 
time  debugging  and  trouble- 
shooting because  the  ICs  will 
be  in  sockets. 

I  make  my  own  wire  wrap 
boards  by  pushing  the  IC 
socket  leads  through  holes  in 
ilF*  pattern  vectorboard.  It's 
not  necessary  to  solder  them 
in   place;  the  wrapped  wires 
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Fig.    7,  Digit  strobe  circuitry  for  common  cathode  displays. 
Modification  for  common  anode  displays  is  discussed  in  text 
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will  be  sufficient  to  hold 
them  in  place.  The  leads  of 
discrete  components  can  also 
be  pushed  through  the  holes 
and  wrapped  to  or  soldered 
to  other  component  or  socket 
leads.  Bus  strips  for  power 
distribution  can  be  fashioned 
from  lengths  of  3/8  inch 
wide,  1  /t  6  inch  thick 
double-sided  copperclad 
board.  These  will  just  fit  on 
edge  between  push-in 
terminals  placed  in  alternate 
rows  of  holes  in  the  board's 
grid  at  convenient  tap-off 
points.  The  photograph 
shows  the  technique  applied 
to  a  8K  x  8  bit  dynamic  RAM 
board.  Hopefully,  it  will  give 
you  an  appreciation  for  some 
of  the  details  I've  glossed 
over. 

A  word  to  neophyte  wire 
wrappers:  Limit  yourself  to  2 
wraps  per  pin.  Conneci  top 
wraps  only  to  top  wraps  and 
bottom  wraps  only  to  bottom 
wraps  so  that  entire  chains 
don't  have  to  be  unwrapped 
in  order  to  move  a  single 
wire.  Keep  your  leads  short 
and  laid  out  neatly,  but  leave 
enough  slack  in  them  so  that 
you  can  tug  on  one  end  of  a 
wire  and  find  the  other  end 
by  noticing  what  moves  when 
you  tug.  Avoiding  mistakes  is 
far  easier  than  finding  them, 
so  be  sure  to  pencil  over  each 
wire  on  the  schematic  as  you 
put  it  in. 

Packaging  of  the  resulting 
circuit  boards  can  be  as 
simple  or  as  elaborate  as  you 
choose.  The  woodgrain 
finished  aluminum  cases 
which  became  available  too 
late  for  me  to  use  seem  ideal 
for  this  purpose.  In  my  unit, 


separate  display  and  counter 
boards  are  mounted  at  right 
angles  to  each  other  on 
adjoining  chassis  walls,  The 
U-shaped  chassis  was  bent  up 
from  a  piece  of  scrap  alum- 
inum and  a  cover  fashioned 
from  a  salvaged  chassis 
bottom  plate  complete  with 
ventilation  slots,  A  can  of 
blue  spray  paint  and  a  silver 
on  black  escutcheon  for  the 
front  panel  added  character 
to     this     most     econoi 


enclosure. 

Checkout  and  Debugging 

When  you've  got  all  the 

DIP  sockets  wired  up,  it's 
time  to  plug  in  the  ICs,  turn 
on  the  power  and  cross  your 
fingers.  Check  each  DIP  with 
your  fingertips.  If  one  is  pain- 
fully  hot,  it's  probably  defec- 
tive. If  it's  more  than  ordin- 
arily warm,  it  may  have  an 
output  shorted  to  5  Vf 
ground,  or  another  output. 
Don't  jump  to  false  con- 
clusions here  because  counter 
and  shift  register  chips  run 
warmer  than  less  complicated 
ICs, 

After  passing  this  ''smoke 
test,"  it's  advisable  to  check 
the  power  and  ground  bus 
noise  levels.  Greater  than  200 
mV  p-p  switching  spikes  or 
erratic  operation  that  can't 
otherwise  be  explained  may 
indicate  a  need  for  more 
power     supply     decoupling 


capacitors.  You  should  use  at 
least  a  47  uF  tantalum  bypass 
where  the  power  leads  attach 
to  the  board  and  additional.! 
uF  disc  ceramics  for  every  4 
or  5  ICs.  This  will  suffice  for 
a  low  ac  impedance  power 
distribution  technique  such  as 
that  described  earlier,  Less 
ideal  methods  may  require  a 
.02  uF  capacitor  at  each  ICs 
power  pins  (except  for  the 
1490$,  the  standard  corner 
pins)  for  reliable  operation. 
Next,  hook  up  and 
examine  the  display.  With  no 
COUNT  inputs,  you  should 
be  able  to  change  the  reading 
from  9999998  to  0000000 
by  grounding  DN/UP4,  Put  in 
a  signal  of  known  frequency 
from  the  timebase  divider 
chain  and  you  should  get  a 
display  that  is  correct  to  the 
last  digit.  Repeat  this  step 
with  different  frequencies 
and  you  can  check  out  all  of 
the  main  counter  and  display 


Fig.  10.  Dynamic  RAM  breadboard  illustrates  suggested  construction  technique. 
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circuitry.  Exercise  each  of  the 
COUNT  and  DN/UP  inputs 
and  verify  their  proper  opera- 
tion.  This  will  complete  the 
checkout  phase. 

You  can  expect  a  problem 
or  two  during  checkout.  If 
one  arises,  try  to  isolate  ii  to 
a  functional  circuit  area. 
Check  your  wiring  there  and 
replace  or  swap  any  suspect 
ICs. 

The  control  logic  can  be 
proved  out  by  verifying  its 
timing  diagram  given  in  Fig.  5. 
If  you  don't  have  a  scope, 
substitute  a  debounced 
switch  for  the  timebase  out- 
put signal  and  measure  the 
appropriate  logic  levels  with  a 
VOM  or  logic  probe  after 
each  alternation  of  the 
switch.  Measure  STORE  to 
the  left  of  its  coupling  capaci- 
tor (C1  in  Fig*  4)  so  as  not  to 
be  misled  by  its  narrow 
width. 

Most  problems  in  the 
counter  chain  can  be  located 
by  signal  tracing.  With  a  high 
enough  input  signal  fre- 
quency, simply  look  for  logic 
level  transitions  at  the 
counter's  0  outputs  and  at 
the  interconnections  between 
counter  stages* 

Many  display  defects  can 
be     diagnosed     from     their 
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View  of  the  station  with  a  junior  operator  helping  debug  my  microprocessor! TV  display 
system.  The  J 9"  MAN  4  display  LEDs  on  the  received  frequency  counter  are  too  small  to  be 
seen  from  this  distance. 


visible  symptoms,  A  digit 
driver  stuck  ''off*  will  blank 
its  digit.  One  stuck  u on*1  will 
cause  its  segments  to  glow 
with  perhaps  unequal  bright- 
ness. Wiring  errors  between 
the  segment  driver  and  the 
segments  or  between  the  shift 
registers  and  the  7  segment 
decoder/driver  will  cause 
some  numbers  to  be  dis- 
played incorrectly. 

Conclusion 

One  must  own  and  use  a 
digital  frequency  readout  in 
order  to  fully  appreciate  its 
value,  so  I  won't  expound  on 


Fig.  1  h  Front  panel  screening  artwork. 


the  subject.  The  received  Fre- 
quency counter  is  more  com- 
plicated than  a  conventional 
frequency  counter,  but  its 
added  complexity  adds  more 
to  its  versatility  than  to  its 
cost.  It's  not  the  simplest 
digital  frequency  readout 
available,  but  it's  the  only 
universal  one  I  know  of.  To 
me,  these  points  make  it  the 
obvious  choice  For  construc- 
tion by  a  radio  amateur  and  I 
hope  you  agree* 

All  of  the  required  ICs, 
with  the  possible  exception 
of  the  Motorola  MCI 45 11  CP 
and  the  Signetics  N8T98B, 
can  be  purchased  from  73 
Magazine    advertisers,    These 


two  are  readily  available  From 
their  manufacturers'  fran- 
chised  distributors.  In  any 
case>  I'm  confident  of  being 
able  to  locate  a  parts  source, 
so  drop  me  a  tine  if  you  have 
any  problems. 

I'd  like  to  hear  your  com- 
ments on  this  article.  If  suffi- 
cient interest  exists,  a  printed 
circuit  board  can  be  made 
available.  ■ 
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The  7400  gate  is  the 
workhorse  oscillator  IC. 
There  appear  to  be  more 
circuits  using  this  one  IC  than 
any  other.  It  would  seem  the 
logical  one  to  begin  with. 

Its  full  name  is  quadruple 
two  input  NAND  gale.  As 
many  of  the  ads  will  just  list 
it  as  7400  gate,  lei's  leave  it 
at  that.  You  may  also  sec  it  as 
SN7400N  or  something 
similar.  The  basic  thing  to 
look  for  is  the  number  7400. 

This  identifies  it  as  the 
7400  series  of  logic*  This  is 
the  transistor  transistor  logic 
(TTL  or  T^L)  family  you 
want  to  start  working  with. 
There  arc  other  devices  in  the 
7400  family;  it  just  happens 
thai  the  first  one,  the  7400,  is 
the  particular  one  wc  want. 

The  name  tells  a  few 
things  about  it.  First  it  is  a 
gate.  A  computer  will  make 
much  of  that,  but  for  our  use 
it's  just  an  identifying  name. 
There  are  four  of  them  in  the 
package*  These  are  identical 
units.  This  is  helpful.  Helps 
account  for  all  those  pins. 

It  is  a  NAND  gale.  This  is 
a  specific  digital  logic 
function  for  a  computer.  At 
the  moment  it  does  nothing 
for  us,  so  ignore  it. 

Its  use  as  an  oscillator  was 
chosen  to  familiarize  the 
experimenter  with  the  7400. 
In  a  frequency  counter  the 
device  would  also  be  used  to 
perform  various  switching  or 
signal  routing  functions.  The 
device  is  also  adapted  for 
mixing,  product  detecting, 
and  small  signal 
amplification, 

The  oscillator  circuits  are 
more  complex  than  many  of 
these  other  uses,  and  easier  to 
isolate  and  explain.  Once  the 
makeup  of  the  device  is 
learned,  other  uses  and  cir- 
cuits with  them  should  be  no 
problem  for  you. 

The  first  two  questions 
are:  Where  does  the  voltage 
go  and  what  are  the  other  pin 
connections?  Table  1  shows 
the  various  pin  connections. 

Voltage  is  simple.  Pin  14  is 

the  Vcc  pin  and  gets  the  five 
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How  Do  You 

Use  ICs? 


volts  regulated.  Pin  7  is  the 
ground  connection.  This  stays 
the  same  for  all  circuits  using 
the  7400  gate. 

Each  of  the  sections  has  an 
output  pin.  The  output  is 
between  that  and  ground. 
The  input,  naturally,  is 
between  the  input  pins  and 
ground.  Here  we  have  a  slight 
problem,  and  embarrassment 
of  riches,  so  to  speak. 

There  are  two  input  pin* 
to  each  section.  This  is  not 
just  an  oversight  by  the 
manufacturer.  They  are 
supposed  to  be  there,  but  it 
can  be  a  problem  in  some 
circuits. 

The  oscillator  circuits 
seem  to  be  quite  tolerant  in 
many    respects.    One  of  the 


part  II 


simplest  is  shown  in  Fig.  1 1 . 
This  type  of  oscillator  uses 
two  gate  sections. 

As  all  of  the  sections  are 
identical,  it  makes  no 
difference  which  two  are 
used;  however,  physical 
layout  may  suggest  using  two 
on  the  same  side  of  the  IC 
package. 

In  this  oscillator  circuit, 
both     input     pins    of    each 


section  are  tied  together. 
Usually  one  of  the  extra 
sections  of  the  IC  is  used  as  a 
buffer  for  the  oscillator  as 
shown.  Here  too  the  extra 
input  is  tied  to  the  other. 

Fig.    22    shows   a    similar 

circuit.  In  this  one  the  extra 
input  is  left  floating.  Notice 
that  the  crystal  and  the 
feedback  capacitor  have 
changed  position  in  the 
circuit.  A  trimmer  capacitor 
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has  been  added  to  alter  the 
crystal  frequency.  Notice  also 
that  the  values  of  the  two 
resistors  are  different. 

There  are  a  number  of 
circuits  which  are  quite 
similar  to  these  two.  From 
inspection  it  would  appear 
that  the  circuit  will  operate 
over  quite  a  wide  frequency 
range.  A  trimmer  capacitor 
may  be  added  to  change  the 
crystal  frequency,  and  the 
value  of  R1  and  R2  is  not  too 
critical;  values  between  220 
Ohms  and  2.2k  Ohms  were 
common. 

The  original    plan  was  to 

compare  the  performance  of 

the  various  circuits  and  gather 

more    definitive    data    about 

the  operation  and  tolerances 
of  the  circuits. 

Unfortunately,  I  quickly 
teamed  something,  which 
none  of  the  articles  mention, 
that  has  a  direct  bearing  in 
experimenting  with  IC 
oscillators. 

WARN  INC:  resting  IC 
oscillators  can  be  extremely 
hazardous  to  your  health!  In 
all  of  the  bench  testing  of 
experimental  oscillator  or 
other  circuits  1  have  done,  I 
have  never  found  any  that 
caused  as  much  or  as  severe 
TVI  as  IC  oscillators. 

Just  the  one  little  circuit 
powered  by  a  transistor  radio 
battery  was  enough  to 
obliterate  Walter  Cronkite.  It 
completely  took  out  almost 
all  stations,  both  sound  and 
picture. 

This  meant  that  there  was 
to  be  very  little  actual  testing, 
and  that  confined  to  the 
more  obscure  hours. 
However,  some  data  was 
obtained. 

To  understand  why  there 
was  so  much  TVI,  it  is 
necessary   to  go  a   little   bit 


1.  Gate  One  Input  A 

2.  Gate  One  Input  B 

3.  Gate  One  Output 

4.  Gate  Two  Input  A 

5.  Gate  Two  Input  B 

6.  Gate  Two  Output 

7.  Ground 

8.  Gate  Three  Output 

9.  Gate  Three  Input  A 

10.  Gate  Three  Input  B 
T  1.   Gate  Four  Output 

12.  Gate  Four  Input  A 

13.  Gate  Four  Input  8 

14.  Vcc  +5  Volts  (Regulated} 


Table  /.  7400 
connections  (counted 
top  of device }. 


pin 
from 


into  the  theory  of  what  the 
circuit  is  doing.  Normally 
when  you  build  an  oscillator, 
you  are  trying  for  a  sine  wave 
output  as  free  from 
harmonics  as  possible. 

The  IC  oscillator  is  not 
actually  an  oscillator  at  all. 
The  nearest  thing  to  it  in 
tubes  would  be  the 
multivibrator  circuit.  It  is  not 
actually  oscillating,  but 
switching  at  a  rate 
determined  by  the  crystal. 
The  digital  ICs  were  bur  It  for 
switching  purposes,  and  this 
is  an  adaptation  of  their 
ability  to  switch  at  high 
speed. 

The  output  is  a  form  of 
square  wave.  It  may  not  even 
be  a  pure  square  wave  at  that. 
What  this  means  is  that  it  is 
very  rich  in  harmonic 
content.  Also,  the  harmonic 
content  is  at  about  the  same 
level  as  the  fundamental. 

The  7400  is  supposed  to 
be  guaranteed  to  20  MHz  and 
the  harmonics  go  even  higher. 
The  lower  the  initial 
frequency,  for  example,  100 
kHz,  the  worse  the  TVI. 
There  are  so  many 
subharmonics. 

Using  a  higher  Frequency 
crystal     helps     slightly,    but 


there  was  still  awful  trouble 
with  a  3  MHz  crystal  As  far 
as  a  TV  set  goes,  the 
interference  is  the  worst  on 
the  lower  channels  and  seems 
to  drop  off  slightly  with  the 
higher  channels. 

Another  fun  thing  about 
ICs  is  that  they  love  to 
oscillate  all  by  their  lonelies. 
Take  out  the  crystal  and  the 
circuit  still  oscillates  and  still 
generates  TVL 

It  was  not  possible  to 
determine  the  frequency  at 
which  this  was  going  on,  as 
the  oscilloscope  wouldn't 
show  it.  This  too  is  something 
of  a  problem.  The  100  kHz 
oscillator  used  did  not  show 
the  correct  pattern  on  the 
scope.  It  appeared  that  there 
were  so  many  subharmonics 
present  that  the  trace  could 
not  be  stopped  to  show  just 
the  fundamental. 

This  IC  horror  story  has  a 
slightly  happy  ending.  In 
actual  use  there  may  not  be 
too  much  trouble  with  them. 
The  basic  factor  in  the  TVI 
problem  occurs  in  testing. 
Any  meter  or  scope  lead 
looks  like  an  antenna  and  the 
thing  takes  off. 

They  also  have  a  tendency 
toward  some  form  of 
spurious  oscillation  along 
with  the  desired  one.  Be 
generous  with  the  bypassing. 
The  test  circuit  bypassed 
both  the  input  and  the 
output  of  the  regulator  and, 
at  the  same  time,  the  IC  Vcc 
pin. 

The  IC  seems  to  find  the 
signal  it  wants  in  all  that 
mess.  The  later  divider 
circuits  seem  to  function  at 
the  correct  frequency.  It  just 
looks  like  testing  is  going  to 
be  trouble.  The  test  leads 
themselves     are     going     to 


broadcast  the  crud. 

The  problem  with  the 
oscilloscope  might  be  solved 
by  using  a  triggered  scope. 
Then  the  waveform  might 
hold  still  for  viewing. 

When  the  test  circuit  was 
set  up  inside  a  shield,  the  TVI 
problem  disappeared.  All  well 
and  good,  but  it  may  still  be  a 
problem  when  any  cable  is 
connected  to  the  output,  for 
example,  of  a  frequency 
standard.  You  may  still  be 
broadcasting  harmonics  to 
more  than  fust  your  receiver. 

This  should  also  be  kept  in 
mind  for  inside  the 
equipment.  While  the  IC 
seems  to  respond  to  the 
desired  frequency,  there  may 
be  many  spurious  signals 
generated  that  will  be  floating 
around  inside  of  the  IC 
equipment. 

The  square  wave  is 
inherently  a  harmonically 
rich  signal.  While  the  specific 
IC  it  connects  to  may  not  be 
affected,  a  stage  designed  as 
an  rf  amplifier  or  other  linear 
signal  handling  stage  may 
respond  to  this  as  easily  as  to 
the  desired  signal  coming  in 

from  the  antenna. 

Be  prepared  for  TVI 
problems  if  you  are  going  to 

do  much  testing  of  circuits 
before  you  use  them.  ICs  are 
such  that  there  should  not  be 
too  much  need  to  test  or 
experiment.  If  the  circuit  is  in 
use  in  a  similar  piece  of 
equipment,  it  should  be  what 
you  need  for  your  equipment 
and  will  probably  work  as 
well. 

The  two  circuits  shown  so 
far  are  quite  similar  in 
configuration.  A  somewhat 
more  complex  type  of  circuit 
is  shown  in  Fig.  33. 

Instead      of     the     two 
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resistors  being  between  input 
and  output  of  the  two 
sections  used,  the  resistances 
are  between  gate  input  and 
ground. 

The  oscillator  output  is 
capacitor  coupled  to  the  two 
section  buffer  stage.  The 
buffer  input  gate  has  a 
resistor  to  ground  and  the 
buffer  output  stage  is 
resistively  loaded  and 
capacitor  coupled. 

This  is  another  wide  range 
circuit  with  a  trimmer 
capacitor  to  change  the 
crystal  frequency.  The  only 
part  which  seemed  to  be 
critical  was  the  47  pF 
oscillator  coupling  capacitor. 
Other  values  around  it 
worked,  but  not  something 
like  the  .001  or  .01  values 
used  in  some  of  the  other 
parts  of  IC  circuits. 

Fig.  44  shows  a  circuit 
similar  to  Fig,  3.  Here  the 
gate  outputs  are  connected  to 
the  Vcc  pin  through  equal 
resistors.  Another  difference 
is  l  he  direct  connection 
between  the  input  of  the  first 
gate  and  the  output  of  the 
second.  The  feedback  (?) 
capacitor  in  this  circuit  goes 
to  the  Vcc  pin.  Notice  the 
change  in  the  usual  value  for 
this  capacitor  and  the 
addition  of  the  150  Ohm 
resistor  between  the  input 
and  output  of  the  second 
section. 


The  tolerance  of  this 
pacitor,  while  not  critical, 
is  not  as  broad  as  with  some 
other  circuits.  The  oscillator 
output  is  directly  coupled  to 
the  following  buffer  stage. 

While  in  detail  these 
circuits  do  have  differences  in 
their  configuration,  an  overall 
view  shows  that  they  are 
more  similar  than  different. 
They  have  a  number  of 
features  that  are  almost  the 
same  for  alL 

This  allows  us  to 
generalize  a  bit  a  brail  IC 
oscillator  circuits,  which  will 
help  to  simplify  them  and 
make  them  more  easily 
understood  by  inspection  of 
the  schematic. 

The  most  common  IC 
oscillator  circuits  use  two 
gates  for  the  oscillator 
section.  The  remaining  gates 
are  often  used  for  buffers. 

With  the  7400  oscillator,  it 
is  common  to  leave  the 
unnecessary  gate  input  of 
each  section  floating.  The 
two  gate  inputs  may  also  be 
tied  together. 

Each  gate  section  of  the 
oscillator  has  a  resistor  of 
equal  value,  This  may  be 
between  each  gate  input  and 
its  output  pins,  between 
input  and  ground,  or  between 
output  and  ground. 

There  is  usually  some  sort 
of     feedback     or     coupling 
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capacitor  of  a  value  of  ,01  to 
.1  uF.  The  output  of  the 
oscillator  is  usually  either 
directly  coupled  to  the  buffer 
stage  or  is  capacitively 
coupled. 

They  normally  perate 
over  a  wide  frequency  range 
and  most  circuits  show  a 
trimmer  capacitor  in  series 
with  the  crystal  for  minor 
adjustments. 

There  are,  of  course, 
variations  in  the  circuits, 
I  lowcver,  by  the  time  these 
normal  features  are  noted  and 
I  naked  for,  what  little 
remaining  that  is  abnormal 
will  be  easily  spotted  and 
understood. 

By  thinking  of  these 
circuits  as  sections  of  this  IC, 
it  will  not  be  long  before  you 
can  recognize  and  place  any 
son  of  IC  oscillator  circuit  of 
its  type. 

One  thing  to  remember  is 
that  the  circuits  use  two  gate 
sections,  The  7400  is  a 
NAND  gate.  There  are  other 
gates  that  will  also  work  and 
other  families  of  ICs  which 
will  also  work.  The  circuits 
will  be  much  the  same  in 
configuration  and  the  parts 
values  will  be  similar. 

There  are  circuits  shown 
l  hat  are  able  to  operate  with 
one  gate  section  instead  of 
two.  These  should  not  be  a 
problem  to  understand,  as 
they  are  as  simple  as  the 
others. 

There    was  one   example, 

Fig.  5s  t  of  a  circuit  that 
returned  several  of  the 
unused  gate  inputs  to  the  Vcc 
source  pin.  One  gale  input 
was  used  as  a  switch  to  turn 
the  oscillator  on  and  off  by 
connecting  or  disconnecting 
to  the  Vcc  source.  This  does 
not  appear  to  be  common, 
but  it  obviously  can  be  done 
and  might  fit  some 
requirement  you  have. 

You  will  also  see  circuits 
drawn  with  the  rectangul.tr 
shape  of  the  unit  instead  of 
the  section  symbols.  AH  this 
requires  is  a  look  at  the  pin 
chart  to  figure  out  what  goes 
where. 


By  now  you  should  have 
little   trouble    redrawing   the 

circuit    in    Fig.    6*    to    the 
sectional  [zed     symbols     and 

seeing  how  it  resembles  other 

circuits. 

Which  schematic 
representation  is  used 
depends  on  how  the  IC  fits 
into  the  whole  equipment.  If 
it  is  sectionalized  so  that  one 
gate  may  be  applied  to 
another  circuit,  it  is  more 
common  that  it  be  drawn 
that  way  and  the  sections 
labeled  UIA,  U IB,  etc. 

If  the  IC  is  completely 
used  by  the  particular  section 
of  the  equipment,  it  may  take 
less  schematic  space  to  draw 
it  as  a  rectangle  and  just  put 
the  pin  numbers  around  the 
edge.  There  is  no  hard  and 
fast  rule. 

The  nice  thing  to 
remember  is,  for  the  most 
part,  that  you  can  take  any  of 
these  circuits  and  simply  drop 
them  into  the  place  you  want 
them  in  your  own  equipment, 
with  a  high  degree  of  cer- 
tainty that  they  will  work. 

This  leads  to  the  next 
logical  question:  What  if  it 
doesn't  work?  Another  nice 
thing  about  ICs  is  that  the 
low  voltage  level  and  the 
general  simplicity  of  the 
circuit  make  troubleshooting 
easier. 

If  you  duplicate  a  known 
circuit  you  should  have  no 
trouble,  but  if  you  are 
making  parts  substitutions 
you  may  have  to  cut  and  try 
a  bit. 

If  it  doesn't  work  at  all, 
the  first  thing  lo  check  is  the 
supply  voltage  and  then  the 
wiring.  Be  sure  you  read  the 
IC  pins  correctly  and  got  the 
components  to  the  righi 
terminal. 

If  that  isn't  it,  try  varying 
the  feedback  capacitor  value 
above  and  below  what  you 
are  using.  The  next  step 
would  be  to  change  the 
resistor  pair  to  a  higher  or 
lower  value.  Be  sure  it  is 
enough  of  a  change  to  make  a 
difference. 

Testing     the     circuit 
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outboard  is  one  way  to  get 
the  bugs  out.  You  might  have 
a  defective  IC  section  which 
is  easy  to  test  by  substitution 
before  you  solder  the  IC  in. 
Sockets  can  be  very  handy. 

It  might  be  the  crystal* 
Normally  IC  use  will  not 
damage  a  crystal,  but  some 
crystals  are  more  active  than 
others.  Try  another  crystal  in 
the  circuit.  The  7400  is 
designed  for  20  MHz  or  lower 
so  don't  expect  a  high 
frequency  overtone  crystal  to 
work  welL 

While      you      are 


breadb  oar  ding,  it  is  not  that 
hard  to  try  one  of  the  other 
circuit  configurations.  That 
might  just  solve  the  problem. 

One  of  the  more  easily 
noticeable  problems  is  a  slow 
starting  oscillator.  If  changing 
the  crystal  doesn't  make  a 
difference,  it  is  most  likely  a 
question  of  wrong  parts 
values.  In  this  case,  the 
resistances  should  be  varied, 
although  ii  might  be  the 
feedback  capacitor. 

As  TVI  is  a  problem, 
testing  will  have  to  be  brief. 
IC  oscillators  are  not  shy 
about  telling  you  if  Ihey 
work.  A  triggered  scope 
would  be  the  first  choice,  but 
any     scope     will     show     if 

oscillation  is  taking  place,  if 
i he  frequency  is  not  too 
much  higher  than  the  scope 
will  show. 

You  should  be  able  to  hear 
it  on  a  monitor  receiver,  and 
it  probably  will  show  on  your 
TV  set.  The  TV  set  won't  tell 
you  if  it  is  the  correct  crystal 
frequency    or  self -oscillation, 
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though. 

Most  of  the  IC  oscillators 
are  designed  for  clock, 
counter  or  other  contin- 
uously running  circuits. 
You  may  have  to  experiment 
to  find  a  circuit  that  works 
well  when  keyed  fast,  such  as 
one  used  for  a  CW 
transmitter.  Here  the  monitor 
receiver  is  first  choice.  If  it 
sounds  OK  locally,  it  will 
probably  work  in  the  finished 
circuit. 

With  the  circuits  tried,  it 
was  hard  to  find  one  that 
wouldn't  work  over  a  wide 
range  of  parts  values. 
Individual  requirements 
would  suggest  some  testing  to 
see  that  all  conditions  are  met 
by  the  oscillator  before 
installation. 


When  the  unit  is  finished, 
it's  a  fine  time  to  find  out 
that  the  oscillator  won't  key 
properly  or  doesn't  work  at 

al 
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f~^  TS-700A 

(Ofpecifications 

TRANSMIT/RECEIVE  FfiCOUENCY  RANGE 
144  148  MM  i 

MODE:  SS8.  FM  CW.  AM 

RF  OUTPUT  CW.  FM:  mot*  than  10W  output 
AM'  more  than  3VU  output  SSB  mote 
than  2QW  DC  input 
ANTENNA  IMPEDANCE   5011  [unbalanced) 
CARRIER  SUPPRESSION  8<?«er  than  40  dB 
SIDE  BAND  SUPPRESSION   SeMer  than  40  dB 
SPURIOUS  RADIATION   Les*  than  -60  db 


DRIVE 


PINAL 


SQUELCH 


AF 
GAiN 


RF 
GAiN 


FIXXh 


▲  k 


KENWOOD'S  TS-700A  finally  fulfills  the 
promise  of  2-meters . . .  more  channels,  more 
versatility,  tunable  VFO,  SSB-CW  and,  best  of 
all,  the  type  of  quality  that  has  placed  the 
Kenwood  name  out  front. 


•  Operates  all  modes   SSB  (upper  &  lower), 
FM.  AM.  and  CW 

•  Completely  soiid  state  circuitry  provides 
stable,  long  lasting  trouble-free  operation 

•  AC  and  DC  capability  Can  operate  from 
your  car.  boat,  or  as  a  base  station  through 
tts  built-in  power  supply 

•  4  MHz  band  coverage  (144  to  148  MHz} 
instead  of  the  usual  2 

•  Automatically  switches  transmit  frequency 
600  KHz  for  repeater  operation.  Just  dial  in 
your  receive  frequency  and  the  radio  does 
the  rest    .    Simplex  repeater  reverse 

■  Or  do  the  same  thing  by  plugging  a  single 
crystal  into  one  of  the  11  crystal  positions  for 


your  favorite  channel 

-  Outstanding  frequency  stability  provided 

through  the  use  of  FET  VFO 

*  Zero  center  discriminator  meter 

*  Transmit /Receive  cabability  on  44  channels 
with  T 1  crystals 

•  Complete  with  microphone  and  built-in 
speaker 

•  The  TS-700A  has  been  thoroughly  field- 
tested.  Thousands  of  units  are  in  operation 
throughout  Japan  and  Europe 

The  TS-700A  is  available  at  select  Kenwood 
dealers  throughout  the  U.S.  For  the  name  of 
your  nearest  dealer,  please  write, 


MA*.  FREQULNCY  DFVJATI0N  (FM):   +-5  Mt 
REPEATER  FREQUENCY  SHIFT  WIDTH: 
600  kHz 

TONE  BURST  TIME"  0.5-1.0  sec 
MODULATION-  Balanced  modulation  tor  SSB 

Variable  reactance  frequency  shift  tor  FM, 

Lovv  power  modulation  for  AM 

MICROPHONE.  Dynamic  microphone.  500ii 
AUDIO  FREQUENCY  RESPONSE   400  2600  Hi 

w i Thin  -9  db 
RECEIVING  SYSTEM   SSB  CW  AM  Smgte 

Superheterodyne  FM  Double 

superheterodyne 

INTERMEDIATE  FREQUENCY  SSB,  CW.  AM 

10.7  MHz.  FM.  lsf  IF        107  MHz  2nd  If. 

RECEIVING  SENSITIVITY  SS8  CW  S/N  =  10 

dfi  or  bettef  at  0.25j»V.  20  dB  noise 

quieting  =  Less  than  0.4jiV  AM  VN  = 

10  dB  or  belter  a?  U»V 
IMAGE  RATIO  Better  than  GO  dB 
IF  REJECTION   Better  than  60dB 
PASS  BANDWIDTH  SSB,  CW,  AM  More  than 
24  kHz  at  -6  dB  FM   More  than  12  kHz  at 

^6rJB 
RECEIVER  SELECTIVITY  SS6t  CW  AM   Less 

than  4.8  kH*  at  -60  dB  FM   Less  than 

24  kHz  at  -60  dB 
SQUELCH  SENSmVITY  0.2SjiV 
AUDIO  OUTPUT  More  than  2Wat  Si!  load 

f  10%  dtstortion) 
RECEIVER  LOAD  IMPf  DANCE   Bli 
FREQUENCY  STABll  JTY  WMhin   •  2  kHz  during 

one  hout  aitef  one  minute  of  warm-up. 

and  ■within  150  Hz  during  any  30  minute 

period  the rea Iter 
POWER  CONSUMPTION:  Transmit  mode  MW 

(AC  12Q/220V).  4A  f DC  13.6V).  max. 

Receive  mode  (no  s^nal):  45W(AC  120/ 

220V},  0.SA  (DC  13.8V) 
POWER  REQUIREMENTS'  AC  12O/220V, 

50/60  Hz.  DC  12  16V  (13.8V  as  reference), 
DIMENSIONS  278  (W)  x  1?4  (Hj  *  320  (D)  mm 
WEIGHT  11  kg 

SUGGESTED  PRICE :  5700  00 


TRIO-KENWOOD  COMMUNICATIONS  INC. 


'pecifications 


KENWOOD  HAS  ATTAINED  A  HIGHER  LEVEL  OF  ACHIEVEMENT 
IN  ITS  TS-820  THAN  EVER  REACHED  BEFORE,  THE  DISCRIMINATING 
AMATEUR  WHO  WANTS  THE  VERY  BEST  NEED  LOOK  NO  FURTHER 
NOR  WAIT  ANY  LONGER.  THE  TS-820  PACESETTER"  WILL  PROVIDE 
SUPERIOR  PERFORMANCE,  VERSATILITY  AND  FEATURES  FOUND  IN 
NO  OTHER  TRANSCEIVER. 

THE  NEW  "PACESETTER"  IS  THE  ULTIMATE  PROOF  OF 
KENWOOD'S  DEDICATION  TOOFFERINGONLYTHEVERY  FINEST 


What  makes  the  TS-820  the  Pacesetter: 
Full  160-10  band  coverage,  QRM-killing 
IF  shift,  true  R.F.  speech  processor, 
husky  AC  power  supply,  state-of-the- 
art  PLL  VFO  system,  rugged  final 
amplifier,  RF  negative  feedback  circuit 
.  .  all  this  and  more  built  in  to  make 
the  TS-820  the  Pacesetter  that  it  is. 

We  haven't  forgotten  the  other  standard 
Kenwood  features  either  .  ,  .  efficient 
noise  blanker,  25  kHz  calibrator,  built- 
in  speaker,  CW  Sidetone  and  semi- 
break- in  circuits. 

Let's  take  a  closer  look  at  some  of  these 
Important    features.    This    month    the 
Digital  Readout: 
The   Digital    Display    Readout   directly 


indicates  the  transmit  and  receive  fre- 
quencies by  counting  the  carrier,  VFO, 
and  hetrodyne  signals.  Unlike  dials 
using  a  VFO  signal  only,  it  indicates  the 
accurate  frequency  in  any  operating 
mode.  The  readout  accuracy  is  deter- 
mined by  the  standard  1  MHz  oscillator 
which  Is  calibrated  to  WWV.  The 
counter  actually  figures  the  frequency 
down  to  10  Hz  and  the  digital  display 
reads  out  to  100  Hz,  Frequencies  are 
displayed  in  Kenwood  blue  digits  for 
long  operation  without  fatigue. 
When  the  Digital  Display  is  installed, 
the  D.H.  (display  hold)  switch  is  used 
as  a  memory  device.  By  pressing  the 
switch,  the  selected  frequency  will 
remain  displayed. 


FREQUENCY  RANGE     1  8  29  7  MH* 
(160  -  10  metersi 

fcAQoes  usa  i_sa.  cw  fsk 

NPUT     POWER     MOW  PEP  on  SSB 

16Q  W  DC  on  CW 
100  W  DC  on  FSK 
ANTENNA  JMPEDANCE     50-75  oltms.  unbalanced 
CARRIER  SUPPRESSION     Belter  ihan  40  dB 
SIDEBAND  5UPPHESSJON     Belter  than   50  dB 
SPURIOUS  RADIATION     Greaier  than  -60  ilB 

|  Harmonics  more  l  nan  -40  dSl 
RECEIVER  SENSITIVITY:    Better  than  Q  25uV 
RECEIVER  SELECTIVITY 
SSB    2  4  Wz  |~G  dB) 

4.4  tiHi  1-60  tlBl 
CW'   0.5  KHZ  (-6  dBj 
18  kHz  (-60  dB> 
"(*irh  optional  CW  'titer  installed! 
IMAGE  RATIO   160-15  meters:  Belief  itun  60  dB 

10  meters    Belief  itwi  50  dB 
IF  REJECTION       Belter  than  90  dB 
POWER  REQUIREMENTS      12Dr'220  VAC 
50160  Hz.  13  8  VOC  i**tfi  optional 
DS-1A  DC-DC  comctiecl 
POWER  CONSUMPTION     Transmit,  zm  Watts 

Receive    36  Watts  (healers  dHI 
DIMENSIONS     13-1 J  B"  W  *  6    H 

n  13-3/16"  D 
WErQHT     35  2  lbs  (16  1*0) 


additional 

ea  tares 

FINAL  AMPLIFIER:  The  TS-820 
is  completely  solid  state  except 
for  the  driver  (12BY7A)  and  the 
final  tubes.  Rather  than  substitute 
TV  sweep  tubes  as  final  amplifier 
tubes  in  a  state-of-the-art 
amateur  transceiver,  Kenwood 
has  employed  two  husky  S-2001A 
(equivalent  to  61468)  tubes. 
These  rugged  time-proven  tubes 
are  known  for  their  long  life  and 
superb  linearity,  Tubes  run  cool 
with  the  aid  of  a  noiseless  fan 
(standard)  mounted  on  the  rear 
panel.  The  above  tube  and  power 
combination  minimizes  the 
possibilities  of  TV  I  and  helps  to 
maintain  the  Kenwood  reputation 
for  excellent  audio  quality. 
Most  modern  SSB  transceivers 
employ  some  type  of  ALC  circuit 
in  the  final  stage.  The  TS-820 
uses  R,F.  negative  feedback  from 
the  PA  plate  circuit  to  the  driver 
cathode  permitting  a  high  degree 
of  linearity  at  the  high  power 
level  of  the  PA  tubes.  This 
accomplishes  third  order 
intermodulation  products  35  db 
or  greater  be  low  the  output  signal 
,  .  .  you  get  one  of  the  cleanest 
signals  on  the  air  today. 


116  EAST  ALONDRA/GAROENA.  CA  90248 


VFO-820 


The  VFOS2Q  is  a  solid  state  remote  VFO 
designed  exclusively  for  use  with  the 
Kenwood  TS-820  Pacesetter  The  VFO-&20 
has  Hi  own  RJT  circuit  and  control  switch. 
It  is  fully  compatible  with  the  optional 
digital  display  in  the  ts-620.  The  perfect 
extra  to  any  Pacesetter  station, 

CW-820 

500Hz  CW  Crystal  Filter 

TV-502 

The  TV- 502  trans  verier  puts  you  on  2*  meters 
the  easy  way.  Simply  plug  it  in  to  the 
TS-820  (or  TS-520)  and  you're  on  the  air, 
Operates  in  the  144  0-1 45. 7  MHz  frequency 
range  with  a  145,0-1 46. 0  MHz  option. 


QRP  Fun  on  40 

and  80 


--  have  a  real  ball  with  just  5  Watts! 


Si  Dunn  K5JRN 
3607  Binkley 
Dallas   TX  75205 


Nostalgia  can  do  funny 
things  to  a  ham.  Re- 
cently, I  recalled  the  one  tube 
transmitter  that  first  got  me 
on  the  air  as  a  Novice  back  in 
1957.  And  before  I  knew  it,  I 
was  doodling  a  schematic  and 
looking  through  my  junk  box 
for  parts  to  build  a  similar  rig. 

My  first  6AQ5  oscillator 
was  quite  a  peanut  whistle.  It 
put  out  enough  rf  lo  burn  out 
the  flashlight  bulbs  I  link- 
coupled  to  the  tank  coil  for 
tune-up.  And  that  was 
enough  power  lo  work  all 
states  and  some  DX  on  40. 

The  transmitter  described 
in  this  article  has  several 
applications:  (1)  its  circuitry 
is  simple,  so  many  beginners 
and  ''appliance  operator 
should  be  able  to  build  it  and 
get  it  on  the  air  in  a  matter  of 
hours;    (2)   its  4   to   5   Walt 
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input  is  ideal  for  QRP  work; 
and  (3)  it's  cheap  -  a  good 
parts  scrounger  can  build  it 
for  a  Few  bucks  at  most.  Even 
if  everything  has  to  be  pur- 
chased new,  the  cost  can  be 
kept  below  $20. 

I  built  mine  straight  out  of 
the  junk  box  and  had  it  on 
the  air  in  five  hours,  including 
the  time  spent  in  drilling  and 
filing  holes  in  the  AYi  x  &A  x 
2  inch  aluminum  chassis. 
Parts  layout  is  not  critical, 
but  a  beginner  building  his 
first  rig  might  want  to  use  a 
slightly  larger  chassis. 

The  power  transformer 
used  in  this  rig  is  rated  at  15 
milliamperes  continuous  ser- 
vice. However,  I've  ex- 
perienced no  difficulties 
while  drawing  20-25  milliam- 
peres on  CW.  Naturally,  the 
key  shouldn't  be  held  down 
for  more  than  a  few  seconds 
at  a  time  while  tuning  up,  A 
transformer  with  a  slightly 
higher  voltage  and  current 
rating  could  be  substituted, 
with  a  corresponding  increase 
in  input  power. 

My  third  "CQ  DE  K5JRN 
QRP"  brought  a  579X  report 
from  a  500  mile  daylight  hop 
on  40  meters.  Since  then,  this 
rig  has  given  me  hours  of 
operating  pleasure  and  many 
fine  QSOs.  A  good  antenna  is 
desirable,  but  my  dipoles  are 
only  8  feet  high. 

While  simpler  transmitters 
can  be  built,  this  one  is  just 


about  the  bare  minimum:  no 
VFO,  no  meter  and  no  band- 
switch.  Crystal  control 
requires  a  bit  more  patience 
than  VFO  operation,  but 
plenty  of  contacts  can  be 
made  with  just  a  couple  of 
"rocks."  With  Novices  now 
able  to  use  VFOs,  crystals  can 
be  picked  up  dirt  cheap  at 
hamfests  and  surplus  stores. 
Tune-up  is  simple.  Con- 
nect the  rig  to  a  dummy  load 
or  to  a  50  to  75  Ohm 
antenna.  Temporarily  slip  a 
two  turn  link  soldered  to  a  2 
volt  flashlight  bulb  over  the 
tank  coil,  and  tune  for  maxi- 


mum brilliance,  The  full  wave 
voltage  doubler  circuit 
delivers  about  200  volts 
under  load,  and  the  6AQ5 
plate  draws  20  to  25  milliam- 
peres (four  to  five  Watts 
input). 

Tune -up  also  can  be 
accomplished  with  a  field 
strength  meter,  if  you  have 
one,  or  with  the  forward  scale 
of  an  swr  bridge.  If  you  really 
want  to  get  fancy,  you  can 
add  a  0-50  or  0-100  milliam- 
pere  meter  between  RFC2 
and  the  B  plus. 

The   plastic   form  for  the 
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tank  coil  is  one  and  a  quarter 
inches  in  diameter.  I  used  a 
film  container  from  a  roll  of 
35mm  Kodak  film.  A  card- 
board tube  also  would  work, 
and  so  would  a  piece  of 
broomhandle.  A  good  home 
brewer  makes  do  with  what 
he's  got.  Don't  be  afraid  to 
substitute  parts  of  nearby 
values  for  the  ones  in  this 
circuit. 

The  tank  coil  -  15  turns 
of  #22  enameled  copper  wire 

—  and  the  365  pF  variable 
(C2)  resonate  both  on  80  and 
40  meters.  Care  must  be 
taken  not  to  double  an  80 
meter  crystal  to  a  frequency 
outside  the  40  meter  band. 
Eighty  will  appear  with  the 
variable's  plates  meshed 
about  80  percent,  and 
resonance  on  40  will  be  with 
the  plates  about  40  per  cent 
meshed. 

Trimmer  capacitor  CI  is 
adjusted  for  best  keying  char- 
acteristics  while  listening  to  a 
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clear  of  signals  and  the  skip  is      short  CQ  and  **QRP"  usually 
good  for  low  power  DXing.  A      results    in    a    contact    and   a 


query:    "How    much    power 
you  running,  OM?"  ■ 

Parts  List 

Xtal    -    80    meter   or    40    meter 

fundamental  crystal  (Jan  Crystals, 

2400  Crystal  Drive,  Fi.  Myers  FL 

33901 r 

R1  -  100,000  Ohm,  %  Wat l 

R2-  2,200  Ohm,  1  Watt 

R3-  100.000  Ohm,  1  Watt 

CI    -    3   to   30  pF   trimmer    tor 

similar  value} 

C2   —    365    pF    broadcast    band 

variable  capacitor 

C3  —  220  pF  disc  ceramic  or  mica 

04*5,6  -   .01    uF,  600  volt  disc 

ceramics 

C7.S  -  40  uF,  450  working  volt 


electrolytic  capacitors 
C9  -  .002  uF  disc  ceramic,  600 
volts, 

RFClr2  -  2.5  millihenry  rf 
chokes 

Parasitic  suppressor  -  5  turns 
-22  wire  wound  around  100 
Ohm,  %  Watt  resistor 
LI  -  15  turns  ~22  enameled 
wire  on  1%  inch  plastic  form 
L2  —  3  turns  insulated  hookup 
wire  wound  around  cold  end  of 
LI 

T1  -  110  V  ac  primary,  125  V  ac 
15  mA,  and  6.3  V  ac  secondaries 
(see  text} 

D1rD2  -  800  PIV  silicon  diodes 
V1  -  6AQ5,  6AQ5A  or  equiva- 
lent 


"TT 


I  I 


from  page  11 

Zone  Map,  OXCC  country  list,  WAE 
country  list  and  WAC  boundaries  are 
standards  for  the  contest.  QSO  points 
are  as  follows;  3  points  for  QSO  with 
station  on  different  continent  *  same 
continent  but  different  country 
counts  1  point,  except  between  NA 
stations,  which  counts  2  points;  con- 
tacts  between  stations  in  same 
country  count  0  points  per  QSO 
Final  score  is  the  result  of  the  total 
QSO  points  multiplied  by  the  sum  of 
zone  and  country  multipliers, 

AWARDS: 

Various  certificates,  plaques,  and 
trophies  will  be  awarded,  and  all 
scores  will  be  published  in  CQ  Maga- 
zine, 

ENTRIES: 

Logs  must  show  all  times  \n  GMT, 
and  use  separate  sheets  for  each  band. 
Indicate  zone  and  country  multiplier 
only  the  first  time  worked  on  each 
band.  LOGS  WILL  BE  CHECKED! 
Each  Jog  must  be  accompanied  by  a 
summary  sheet;  official  togs  and  sum- 
mary sheet  are  available  from  CQ  for  a 
large  SASE.  AH  entries  and  requests 
for  togs  should  be  addressed  to:  CQ 
WW  Contest  Committee,  14  Vander 
venter  Avenue,  Port  Washington  NY 
11050. 


SPECIAL  EVENTS  STATION 
WW9VYWW 
The  Sheboygan  County  DX  Asso- 
ciation will  once  again  operate  special 


CORRECTIONS 
"A  Test  Lab  Bonanza  -  using  a 
transistor  radio,"  WA7SCB,  73, 
September.  1976H  pages  64ff . 

•  page  6Gr  column  1,  line  13 
should  read,  Mas  1.5r  5,  9,  etc/' 

•  page  67.  column  2,  line  18 
should  read,  "19  and  you  will 
rejoice  when". 
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events  station  WW9WWW  during  the 
period  from  0000  GMT,  12  Septem 
ber,  1976,  through  2400  GMT,  18 
September,  1976,  in  observance  of 
Wonderful  Wisconsin  Week.  Operation 
will  be  all  bands  80-10,  CW  and  SSB, 
on  or  close  to  the  following  fre- 
quence 3550,  7050,  I4,05fj. 
21.050,  28.050,  3810.  3910,  7175. 
7280,  14,215.  14,285,  21,300, 
28,550,  QSL  via  WA9UEK,  P.O.  Box 
One,  Plymouth  Wl  53073  USA.  SASE 
or  SAE  and  2  IRCs  is  an  absolute 
must  for  those  wishing  QSL 

WORKED  ALL  MANITOBA 
AWARD 
The  Worked  All  Manitoba  Award 
will  be  issued  for  confirmed  contacts 
with  amateur  radio  stations  in  specific 
numbers  of  Manitoba  municipalities, 
local  government  districts,  provincial 
parks,  forest  reserves,  and  national 
parks  in  the  following  classes:  Class  E 
=  50.  0  =  75.  C  =  100,  B  ■  125.  A 
special  honor  plaque  will  be  issued  for 
Class  A,  all  134.  All  contacts  must  be 
made  after  January  1,  1976.  Record 
book,  application  forms,  maps,  rules, 
and  conditions  are  available  for  a 
Si  .00  fee  from:  Doug  Bowles  VE4QZf 
1104  First  Street.  Brandon,  Manitoba, 
CANADA  R7A2Y4. 


WORKED  ALL  MASS 
COUNTIES  AWARD 
Submissions  must  include  a  log 
listing  dates,  stations  worked,  mode 
and  frequency.  No  QSL  cards  re- 
quired, AM  QSOs  valid  including  con 
iacts  through  repeater  stations. 
Station  worked  must  be  operating 
from  county  claimed.  Log  must  be 
signed  by  another  amateur  certify! ncj 
that  the  applicant  has  made  the  con- 
tacts claimed.  Awards  will  be  issued 
for  a  single  band  or  mode  if  requested. 
A  self-addressed  stamped  envelope 
must  be  enclosed  for  the  return  of  the 
award.  Submit  togs  to  WR1ACT, 
South  Shore  Repeater  Association, 
Box  284.  East  Milton  MA  02186, 
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Compatible  with  all  sub-audible  tone  systems  such  as:  Private  Line, 
Channel  Guard,  Quiet  Channel,  etc. 

•  Powered  by  6-16vdc,  unregulated 

•  Microminiature  in  size  to  fit  inside  all  mobile  units 
and  most  portable  units 

•  Field  replaceable,  plug-in,  frequency  determining  elements 
"xcellent  frequency  accuracy  and  temperature  stability 

utput  level  adjustment  potentiometer 
_ow  distortion  sinewave  output 
Available  in  all  EIA  tone  frequencies,  67.0  Hz-203.5 
Complete  immunity  to  RF 

everse  polarity  protection  built-in  I 


m    *i  i  rf— ^ 


$29.95  each 

Wired  and  tested,  complete  with 
K-1  element 


communication/  /peciali/t/ 

P.  O.  BOX  153 
BREA.  CALIFORNIA  92621 

(714)  998-3021 


K-1   FIELD  REPLACEABLE, 
PLUG-IN,  FREQUENCY 
DETERMINING  ELEMENTS 

$3.00  each 


The  hybrid  quad  is  a  little 
used,  little  discussed 
antenna  design  that  has  been 
largely  neglected  by  the  ham 
community.  One  reason  may 
be  the  lack  of  data  available 
from  the  various  texts  cover- 
ing antenna  design.  Over  the 
past  few  months,  the  number 
of  amateurs  that  have  shown 
interest  in  the  antenna,  and 
the  requests  I  have  received 
for  the  specifics  of  its  con- 
struction, have  given  the 
incentive  for  writing  this 
article. 

It  must  be  noted  that  the 
design  I  chose  is  not  the  only 
possible  combination  in  an 
antenna  of  the  hybrid  quad 
design.  I  do  feel  that  the 
rewards  of  building  and  oper- 
ating with  my  particular 
antenna  demonstrated  to 
others  and  myself  its  partic- 
ular qualities  over  other  two 
element  arrays,  especially  for 
those  amateurs  looking  for 
performance  on  a  budget.  My 
antenna,  complete  and  ready 
to  usep  cost  under  1 50 
dollars*  This  included  all 
hardware,  coax,  rotor,  and  a 
ten  foot  tripod. 

The  parameters  for  the 
basic  layout  are  determined 
from  studying  the  important 
characteristics  of  the  full 
wave  loop  and  the  half  wave 
dipole  in  their  individual 
arrays.  The  spacing  for  the 
elements,  especially  the  deter- 
mination of  using  a  reflector 
instead  of  a  director,  came 
from  design  characteristics  of 
the  two  element  yagi  array. 
The  feedline  impedance  and 
connection  is  that  of  a  full 
wave  loop  array.  The  ARRL 
Antenna  Book  furnishes  these 
basics. 

Description 

The  true  advantages  of  the 
full  wave  element  are  realized 
when  used  as  a  driven  ele- 
ment. Through  comparison,  it 
was  found  that  the  noise  level 
is  lessened  while  signal  level 
increases  over  that  oF  a 
dipole.  The  feedline  of  a  quad 
may  be  directly  connected 
without     any     matching 


devices.  At  my  QTH,  it  was 
easy  to  make  the  one  and 
only  length  adjustment,  from 
the  peak  of  the  roof  that  the 
tripod  is  mounted  on.  The 
only  test  equipment  needed  is 
an  accurate  swr  bridge.  The 
loop  makes  an  excellent 
match  to  RG-11/LL  Judging 
from  the  standing  wave, 
demonstrated  in  Fig,  2,  the 
two  element  array  interacts 
for  a  feed  match  impedance 
of  approximately  70  Ohms. 
In  all  probability,  the  two 
element  quad  will  outperform 
the  hybrid  version.  There  are 
two  reasons  for  the  design 
compromise.  The  first  is  cost. 
When  working  out  the 
original  parts  list,  I  found  it 
was  far  costlier  to  make  the 
reflector  a  full  wave  loop. 
The  weight  would  increase. 
The  balance  point  would  also 
have  to  be  changed,  and  in 
doing  this  the  wind  load  of 
the  antenna  would  increase 
dramatically.  The  result  -  the 
necessity  for  much  heavier 
hardware,  boom,  and  a 
heavier  duty  rotor.  All  of  this 
adds    to    the    cost    of    the 
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antenna.  The  second  point  to 
mention  would  be  the  added 
fragility  of  the  full  sized  quad 
versus  the  hybrid  quad. 

Due  to  the  probability  of 
ice  and  heavy  rainstorms,  the 
quad  is  best  built  in  the  dia- 
mond configuration.  The 
entire  structure,  including  the 
boom,  is  assembled  from 
lightweight  aluminum.  114 
inch  tubing  is  used  for  the 
boom  and  mast  sections.  The 
quad  supports  and  the  reflec- 


tor element  are  made  from 
telescoping  1  inch  to  %  inch 
tubing.  The  wire  for  the 
driven  element  is  number  14 
aluminum.  The  insulators  are 
wood  dowels  treated  with 
lacquer  for  waterproofing. 
They  are  inserted  into  the  % 
inch  tubing  ends  and  clamped 
down. 

Construction 

The  two  pieces  thai  make 
up    the    quad   structure   are 


The 

Hybrid  Quad 


-has  low  windload,  expense,  hassle 
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made  from  telescoping  alum- 
inum sections  to  an  approxi- 
mate length  of  26  feet.  This 
can  be  accomplished  by  using 
a  twelve  foot  tubing  of  1  inch 
diameter.  Into  this  tube  you 
insert  a  section  of  7/8  inch 
tubing.  Finally,  a  3/4  inch 
tubing  can  be  inserted  and  all 
three  adjusted  for  the  appro- 
priate length.  Adjustable 
clamps  used  for  plastic  pipe 
can  be  used  to  make  fast  the 
sections  of  aluminum.  See 
Fig,  3,  The  wood  dowel  insu- 
lators are  telescoped  into  the 
end  openings  and  clamped 
down.  Small  diameter  ho!es 
are  drilled  in  the  wood 
dowels.  The  wire  element  is 
threaded  through  these 
during  final  assembly. 

The  reflector  is  similarly 
construcled.  The  ends  of  the 
reflector  are  capped  with 
plastic  furniture  leg  caps  of 
appropriate  size.  The  re- 
flector is  adjusted  for  the 
proper  length  and  balance, 
i hen  drilled  in  the  center  of 
the  12  foot  section  of  1  inch 
tubing.  A  TV  type  U  boft 
with  jaw  is  inserted  and 
fastened  to  the  boom,  as  are 
I  he  cross  sections  of  the  quad 
structure. 

The  measurements  given 
are  for  20  meter  operation. 

They  can  be  easily  scaled  for 
another  band,  If  a  director  is 
used  instead  of  a  reflector, 
the  actual  spacing  will  be 
more  critical.  A  director 
arrangement  will  show 
slightly  more  gain  at  its 
design  frequency,  with  a 
more  restricted  bandwidth. 
Being  more  interested  in  ease 
of    construction     and    total 


bandwidth,  the  director  is 
ruled  out  and  dimensions  are 
calculated  for  a  reflector. 

A  total  spacing  of  ,2  wave- 
lengths with  a  reflector  length 
of  .51  wavelengths  will  give 
the  best  forward  gain  with  an 
acceptable  front-to-back  ratio 
over  the  entire  band,  with  the 
design  frequency  around 
14.175  MHz.  The  actual  gain 
of  the  array  figures  at  7.1  dB 
over  a  half  wave  dipole.  This 
includes  the  gain  of  the  full 
wave  loop  over  a  dipole  as  a 
driven  element.  The  front-to- 
back  ratio  approximates  II 
dB  with  the  fronl-lo*side 
ratio  much  larger.  The  Q  of 
the  antenna  approximates 
4.7. 

The  boom  is  made  of  114 
inch  tubing  14  feet  in  length. 
As  this  will  show  some 
sagging,  a  strut  type  support 
is  used  from  the  mast  to 
absorb  the  excess  strain.  The 
boom  to  mast  bracket  can  be 
fabricated  from  a  piece  of 
aluminum  stock  with  TV 
type  U  bolts  and  jaws.  The 
mast  is  extended  beyond  the 
boom  by  4  feet  and  nylon 
guys  connect  the  elements  at 
the  ends  of  the  boom. 

A  length  of  36  feet  is  used 
for  the  reflector.  The  spacing 
from  the  driven  element  is 
13.85  feet.  This  element 
should  be  tightened  down 
while  the  array  is  on  the 
ground. 

For  20  meters,  a  length  of 
74  feet  can  be  used  for  the 
wire  loop  for  a  start,  trimmed 
for  the  appropriate  operating 
frequency.  If  14.175  MHz  is 
used  as  the  center  frequency, 
the  curve  for  standing  waves 


will  be  very  similar  to  the  one 
shown  in  Fig,  2.  The  use  of  a 
1  to  1  balun  could  be  used  to 
further  balance  the  currents 
and  flatten  the  swr_  RG-11/U 
will  match  directly  to  the 
quad.  The  transmission  line 
should  be  connected  to  the 
lower  corner  of  the  diamond. 
A  plastic  refrigerator  con- 
tainer was  used  on  my 
antenna  to  enclose  the 
antenna  to  transmission  line 
connections.  A  homemade 
toroid  balun  could  also  be 
enclosed  in  the  container.  If 
the  builder  would  rather  use 
50  Ohm  coax,  an  appropriate 
matching  section  could  be 
employed. 

The  mast  is  connected 
more  toward  the  quad  ele- 
ment to  balance  the  weight 
and  wind  load  on  the  antenna, 
A  distance  of  from  4-6  feet 
may  be  determined  by  trial 
and  error. 

Operation 

The  moment  of  truth  has 
come.  The  questions  that 
arise  arc  numerous;  most  can 
be  answered  by  examing  the 
reasons   for  its  construction: 

For  simplicity  and 
efficiency  sake,  the 
single  band  design  is 
used. 

Total  cost  of 
antenna  materials  and 
installation. 

Efficiency  and  low 
angle  of  radiation  at 
lower  heights  above 
ground;  one  specific 
advantage  of  the  quad 
over  the  dipole. 

A  low  Q  design  for  a 
broad  bandwidth  for 
full  twenty  meter  oper- 
ation without  prohibi- 
tive standing  waves  at 
band  edges. 

Possible  ice  and 
wind  damage  had  to  be 
considered  in  the  struc- 
ture design. 
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Fig.  1 


The  design,  con- 
struction and  adjust- 
ment had  to  be  within 
the  capabilities  of  any 
simply  equipped  sta- 
tion. 

In  operation  I  have 
noticed  the  specific  character- 
istics of  the  antenna.  There  is 
an  excellent  front-to-side 
ratio,  of  an  average  30  or 
more  dB  in  attenuation.  This 
has  been  verified  in  reception 
and  transmission.  The  front- 
to-back  is  more  difficult  to 
determine.  The  farther  away 
the  other  QTH,  the  more 
noted  is  the  directional  atten- 
uation. Averages  range  from 
12  to  as  much  as  20  dB, 
When  short  skip  conditions 
are  in  effect,  the  front- to- 
back  is  noticeably  less. 
Although  I  can  only  suppose, 
I  feel  this  is  due  to  a  plain 
distance  effect  between  the 
quad  element  and  the  reflec- 
tor at  varied  radiation 
heights. 

Conclusion 

I  work  many  DX  stations 
with  3 WOO  Watts  SSB.  The 
reports  I  received  from  these 
amateurs  are  quite  favorable. 
In  the  states,  my  signals  are 
compared  with  those  of  sta- 
tions using  the  full  power 
limit.  With  1000  Watts  PEP  I 
can  very  successfully  compete 
in  most  of  the  DX  pile-ups. 
My  antenna  is  at  a  very 
modest  height  of  32  feet.  The 
rotor  I  have  been  able  to  use 
without  problem  is  an  old 
TR-2. 

I  will  not  try  to  compare 
this  antenna  with  those  of 
larger  design  and  complexity. 
My  main  desire  is  to  open 
some  thought  to  an  antenna 
design  that  may  be  very  use- 
ful to  the  dCMt-yourself  ama- 
teur. If  you  want  an  antenna 
that  performs  very  well  at 
low  heights,  is  very  efficient, 
easily  built  and  adjusted, 
demonstrates  exceptional 
directivity  and  broadbanded- 
ness,  and  all  this  at  a  cost 
most  of  us  on  a  budget  can 
afford,  you  may  find  this  an 
antenna  to  strongly  con- 
sider. ■ 
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Frequency  Detector 
for  Your  Counter 


-  -  sounds  alarm  when  set  frequency  occurs 


I 


Now  thai  you  have  spent 
_  a  small  fortune  on  LED 

readouts,  ICs,  and  assorted 
goodies,  and  countless  hours 
to  build  that  frequency 
counter,  it  is  time  to  create 
another  valuable  addition  for 
that  basic  tool. 

What  wc  are  about  to 
describe  is  an  inexpensive 
device  that  will  detect  any 
frequency  that  your  counter 
is  able  to  display  and  activate 
an  alarm  of  your  choice 
(horn,  gong,  etc.).  Even  if  the 
selected  frequency  occurs  for 
only  a  fraction  of  a  second, 
this  device  will  trigger  and 
lock  until  reset  manually.  The 
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BESET      STROBE 


Fig,  /.  Typical  counter  stage, 


frequency  desired  is  set  with 

the  use  of  inexpensive 
decimal  (not  BCD)  type 
thumbwheel  switches. 
Enough  switches  must  be 
employed  so  as  to  cover  the 
number  of  digits  in  your 
counter.  In  this  manner,  the 
desired  frequency  can  be 
pre-dialed  to  the  last  cycle. 

Even  if  the  thumbwheel 
switches  are  not  available, 
common  garden  variety  single 
pole  multi-position  rotary 
switches  can  be  pressed  into 
service  Tor  this  device. 

When  you  are  using  your 
frequency  counter  to  measure 
a  transmitter  VFO  frequency 
or  output  frequency,  an 
alarm  such  as  this  can  be  used 
to  provide  indication  of  an 
amateur  band  edge.  Not  only 
this,  but  a  specific  frequency 
can  be  "switched  up"  with- 
out even  having  to  look  at 
your  counter  or  VFO  dial, 
and  the  alarm  will  sound 
when  you  have  arrived  at  the 
preset  frequency.  This  feature 
would  lend  itself  nicely  for 
use  by  blind  amateurs.  By 
cutting  a  small  notch  in  the 
M0"  thumbwheel,  the  digits 
of  the  switch  could  be 
counted  mentally  by  clicks 
until  the  desired  digit  was 
selected.  This  would  make 
the  average  frequency 
counter  usable  by  the  blind, 
as  he  could  "hear"  the  dialed 
frequency*  In  fact,  a  counter 


without  readouts  could  be 
constructed  for  the  blind 
amateur 

This  device  may  be  used 
with  gadgets  such  as  digital 
thermometers,  clocks, 
etc.,  as  an  alarm,  It  is 
necessary  only  to  have  a  BCD 
(binary  coded  decimal) 
system  driving  decoders  for 
your  particular  type  of 
readout.  The  conventional 
counter  uses  a  7490  decode 
counter  driving  a  7475  quad 
latch,  which  in  turn  may  drive 
a  7441  {Nixie  decoder)  or  a 
7446  (7  segment  decoder). 
The  binary  data  may  be  taken 
from  either  the  binary  (BCD) 
output  of  the  7490  or  the 
7475.  In  some  counters  (el 
cheapo  type),  the  7475 
memory  is  eliminated  and  the 
7490  drives  the  7441,  etc., 
decoder  directly.  In  these 
cases,  the  BCD  information 
must  be  sampled  at  the  7490 
BCD  output.  When  the  7475 
is  included,  sample  at  the 
7475   latch   BCD  output.   A 


typical  counter  stage  is 
illustrated  in  Fig,  "I.The  BCD 
sample  points  are  shown  for 
both  types  of  counters,  with 
and  without  the  7475  latch. 

Now  that  you  have 
determined  at  what  point 
BCD  sampling  can  be  made,  it 
is  necessary  to  obtain  as 
many  SN7441  Nixie 
decoder /driver  ICs  as  your 
counter  has  digits.  In  other 
words,  if  you  have  a  six  digit 
counter,  six  7441s  must 
be  used.  Each  decade  of  your 
counter  will  provide  BCD 
data  for  each  7441  decoder. 
The  7441  decoder  has  a  BCD 
input  and  0-9  output.  This 
integrated  circuit  translates 
the  BCD  incoming  data  to 
decimal  notation  by 
grounding  the  appropriate  0-9 
pin.  Basically  what  you  are 
doing  is  adding  an  additional 
decoder  separate  from  the 
one  that  is  presently  driving 
your  readouts. 

Rather  than  to  feed  a 
readout  with  the  7441   new 
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Fig,  2  Powr  supply.  CI:  3000 mFt  25  V„  C2:  100 mFf  25  V. 
D1-D4;  I N4002  silicon  diodes.  Ft:  1  A,  120  V  fuse.  77;  120 
V  ac  to  ft  J  V  ac,  I  A  filament  transformer.  UI;  National 
LM309K5  V  regulator. 
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/vtf.  3.  Transistor  SCR  alarm  latch.  Q/-Q8:  2N3905  PNP  silicon  transistors,  Q9:  2N506J 
sensitive  gate  SCR.  RYJ:  6  V  dc,  335  Ohm  coil  relay  (Potter  and  Brum  field  RS5D};  any 
sensitive  6  V  dc  relay  will  suffice.  RI-R8;  IQQQOhm,  !4  Watt  carbon  resistors. 
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Fig.    4,    7441    drivers. 
decoders. 
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U1-U8:   SN7441    BCD   to  decimal 


decoder,  it  now  is  used  to 
"drive"  the  0-9  pins  of  the 
decimal   thumbwheel  switch. 

As  numbers  arc  decoded  by 
the  7441 ,  a  ground  appears  at 
the  appropriate  thumbwheel 

switch  position.  If  the 
thumbwheel    is    set    at 

position, 
appear    at 
output    of 


this 
the 
the 
the 


particular 
ground    wi 
common    or 
thumbwheel. 

The  additional  7441s  will 
also  require  plus  5  V  dc  for 
operation.  This  usually  can  be 
extracted  from  your  present 
TTL  5  volt  supply  in  the 
counter.  If  not.  Fig.  2 
illustrates  a  simple  5  V  dc 
regulated  supply. 

Now  that  each  of  the 
digits  in  your  counter  chain 
has  been  sampled  and  is 
driving  a  thumbwheel  switch, 
the  alarm  activation  system 
comes  into  play.  If  all  of  the 
thumbwheel  switches  are  set 
to  a  desired  frequency  and 
the  counter  displays  this 
frequency,  all  of  the 
thumbwheel  switches  will 
reflect  a  ground  condition. 
By  feeding  the  "common"  of 
the  thumbwheel  switch  to  the 
base  of  a  PNP  switching 
transistor,  a  ground  condition 
will  cause  the  transistor  to 
conduct.  All  of  the  transistors 


are  placed  in  series  so  that 
when  all  of  the  thumbwheel 
switches  reflect  ground,  all  of 
the  transistors  will  conduct, 
then  completing  the  alarm 
circuit. 

Our  particular  alarm 
circuit  uses  an  SCR  which  has 
the  ability  to  lock  up  or  latch 
with  a  dc  circuit  (Fig,  3).  The 
SCR  will  remain  latched  until 
the  reset  button  (normally 
closed)  is  depressed,  resetting 
the  SCR.  If  the  latch  type  of 
system  is  not  desired,  an 
ordinary  reed  type  relay  can 
be  activated  by  the  switching 
transistors.  In  this  system,  the 
alarm  would  sound  when  the 
counter  frequency  was 
achieved  and  then  cease  as  a 
different  frequency  appeared. 

Fig,  5  illustrates  the  pin 
numbers  for  the  A,  B,  C  and 
D  outputs  of  a  7490  counter. 
If    your    particular    counter 
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Fig.  5,  7490  wiring. 


does  not  have  a  7475  qu 
latch  (memory),  these  are  the 
points  at  which  the  7441 
decoders  would  be  attached 
for  each  digit  of  your 
counter. 

Fig,  6  illustrates  the 
common  SN7475  quad  latch. 
If  yours  is  of  the  more 
expensive  type,  the  SN7475 
quad  latches  will  be 
employed.  The  SN7475 
eliminates  "flicker"  or 
counting  when  the  SN7490 
counts  up  to  its  next  set  of 
figures.  The  SN7490  drives 
pins  2,  3,  6  and  7  (A,  B,  C 
and  D  respectively)  and  the 
outputs  of  the  SN7475  are 
pins  16, 15,  10  and  9  (A,  B,C 

and  D  respectively). 

Once  you  have  attached 
the  SN7441  decoder  to  your 
particular  counter,  operation 
of  this  device  is  quite  simple. 
All  that  is  necessary  is  to  dial 
up  the  desired  frequency  on 
the  thumbwheel  switches. 
When  the  counter  arrives  at 
this  "dialed  up"  frequency, 
all  of  the  PNP  transistors 
(Fig,  3)  will  conduct  also, 
causing  the  gate  of  the 
2N5061  SCR  to  activate.  The 
circuit  from  the  anode  to 
cathode  of  the  SCR  will  also 


conduct,  causing  RT1  to  close 
its  contacts.  Once  m  SCR 
"fires"  it  remains  in  this 
condition     until     the 

anode/cathode  circuit  is 
broken  with  direct  current 
conditions.  The  normally 
closed  push-button  switch 
enables  you  to  break  the 
anode /cathode  circuit  of  the 
SCR  and  "reset*'  the  device. 

Should  the  "latching'1 
effect  of  the  SCR  be 
undesirable,  an  ordinary 
medium  power  NPN 
transistor  can  take  the  place 
of  the  2N5061  SCR.  Attach 
the  base  of  the  NPN 
transistor  to  the  gate,  the 
emitter  to  the  cathode  and 
the  collector  to  the  anode 
connections  of  the  SCR 
placement.  With  this 
arrangement,  the  relay  would 
only  close  momentarily  as  the 
desired  frequency  was 
detected.  There  would  be  no 
"latching"  effect 

You  will  find  that  this 
device  can  be  used  with  just 
about  any  binary  counting 
device  you  may  have  built, 
Some  common  applications 
would  be:  (1)  An  amateur 
band  edge  detector;  (2)  A 
temperature  alarm  {with  a 
binary  digital  themometer); 
(3)  A  pre-settable  frequency 
detector;  (4)  An  alarm  for 
digital  clocks;  (5)  A 
frequency  counter  for  the 
blind;  and,  {6)  A  frequency 
limit  detector  for  FM 
repeater  transmitters.  No 
doubt  you  will  come  up  with 
many  more  applications  for 
this  device  as  digital  elec- 
tronics progress  with  amateur 
applications.  ■ 
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Fig.  ft  SN7475  wiring.  Note:  There  are  four  bistable  latches  in 
the  74  75  package.  The  BCD  binary  code  may  be  applied  to 
any  of  the  four  latches  desired.  The  BCD  data  to  the  7441 
decoders  must  correspond f  however*  In  other  words,  (here  are 
no  defined  BCD  inputs  or  outputs  -  they  are  up  to  you. 
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C.  W.  Andreasen  WA6JMM 

TO  Box  8306 

Van  Nuys  CA   91 406 


rammable 


CW  ID  Unit 


-for  RTTY,  repeaters, 

mobile,  etc. 


Tl  here  have  been  many 
articles  published  on  the 
subject  of  automatic  iden- 
tifiers. One  mighi  wonder 
what  new  could  be  said  on 
the  subject.  Read  on,  and 
discover  a  circuit  with  the 
I ol lowing  features: 

1.  Uses  almost  no 
power, 

2.  May  be  used  for 
both  CW  and  RTTY. 

3.  Can  be  repro- 
grammed  in  less  then 
one  minute, 

4.  Self-contained*  Only 
requires  power  and 
start  signal. 

5.  Uses  only  4  standard 
D.I.L.  ICs,  and  one 
optional  8  pin  minidip. 
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6.  Runs  on  a  single  un- 
regulated  voltage 
source. 

This  whole  unit  is  made 
possible  by  the  CMOS  logic 
family,  This  circuit  is  built 
around  the  Motorola 
MC14562CP,  a  128  bit  shift 
register.  To  make  things 
simple,  its  operation  can  be 
described  by  saying,  "what 
goes  into  the  input  will  come 
out  of  the  output  128  clock 
pulses  later,"  What  goes  in  is 
a  "I"  (high  level)  or  a  "0" 
(low  level).  When  an  output 
device  such  as  an  audio  oscil- 
lator is  connected,  and  a 
stored  code  (series  of  1s  and 
Gs)  is  recirculated  by  con- 
necting the  shift  register  out- 


put back  into  the  input,  this 
will  cause  the  oscillator  to  be 
keyed  as  the  data  are  shifted 
by.  This  code  may  be  a 
simple  repeater  ID,  or  maybe 
a  teletype  test  pattern.  The 
only  difference  is  the  type  of 
code,  and  the  speed  at  which 
is  is  stepped. 

Clocking 

The  clock  signal  is  gen- 
erated by  one  half  of  IC4,  If 
the  enabling  control  signals 
allow,  the  clock  oscillator  will 
free  run  at  a  rate  determined 
by  the  values  of  R2  and  CI 
(refer  to  Fig.  1).  I  have  found 
.47  uF  to  be  a  good  value  for 
the  needed  range,  which  is 
obtained  by  varying  the  value 
of    R2.    R2    may  be  a  fixed 


resistor  if  a  variable  speed  is 
not  required.  This  clock 
signal  passes  through  a  gate 
which  ORs  with  the  manual 
step  circuit.  The  manual  step 
circuit  is  used  to  step  through 
the  program  slowly,  to 
examine,  modify,  or  repro* 
gram  the  contents.  The 
manual  step  circuit  consists 
of  one  half  of  IC1  crosswired 
with  1C4,  as  a  switch 
debouncer.  With  this  circuit, 
each  time  the  step  push- 
button is  pushed  the  shift 
register  will  step  only  once. 

Control 

Since  the  shift  register  has 
no  way  to  know  a  starting  or 
stopping  point,  we  must  add 
this  external  control.  This  is 
done  by  adding  IC3,  a  seven 
stage  counter,  and  IC1,  wired 
as  a  flip  flop.  Every  time  the 
flip  flop  is  set  by  a  positive 
pulse,  or  the  start  push* 
button,  the  flip  flop  has  its 
output  set  high,  enabling  the 
clock  oscillator  to  run.  With 
the  clock  running,  the  shift 
register  starts  stepping  and 
the  counter  (IC3)  counts  the 
steps.  When  the  final  stage  of 
the  counter  toggles  on  the 
128th  clock  pulse,  the  transi* 
tion  causes  the  control  flip 
flop  to  toggle  back  to  the 
waiting  state,  stopping  the 
clock.  Since  the  output  side 
of  the  flip  Hop  is  high  any 
time  the  unit  is  running,  this 
term  is  brought  out  through 
Ql ,  and  Q2,  to  provide  an 
external  key  for  a  transmit 
relay  (or  other  logic).  If  only 
Ipgic  or  some  other  low  cur- 
rent load  is  to  be  keyed,  Q2 
may  be  omitted,  and  the 
emitter  of  Ql  grounded. 

Audio  Oscillator 

The  audio  oscillator  is 
identical  to  the  clock  oscil- 
lator, except,  of  course,  for 
the  frequency  of  oscillation. 
When  the  input  pin  1  of  IC4 
is  high,  the  oscillator  will  run, 
producing  a  lone.  This  tone 
from  pin  4  of  IC4  may  be 
connected  directly  to  a  high 
impedance  circuit,  such  as  a 
microphone  input,  or  a  buffer 
amplifier  consisting  of  IC5,  a 
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Fig.  J,   VDD  to  power,  pin  14; ground  pin  7,  all  ICs.  Standby  current  =  QmA.  Running  current 
■*  /  mA  (without  buffer  amp). 


741  op  amp.  If  the  op  amp  is 
used,  a  low  impedance  audio 
line  may  be  driven,  or  even  a 
small  speaker,  without 
affecting  oscillator  pitch,  or 
loading. 

CW  Output 

If  the  direct  CW  output  is 
desired,  as  would  be  needed 
in  RTTY,  the  audio  oscillator 
and  buffer  amplifier  may  be 
omitted  and  the  output  taken 
from  the  collector  of  03,  A 
high  level  on  the  input  of  Q3 
will  turn  it  on,  allowing  the 
collector  circuit  to  sink  cur- 
rent. If  the  collector  current 
to  be  keyed  is  to  be  more 
than  a  few  milliamps,  another 
transistor  should  be  added  in 
the  same  manner  as  was  Q2. 


Battery 

It  should  be  noted  that  a 
battery  is  connected  to  VDD 
through  a  1N914  diode.  The 

only  purpose  of  this  battery 
is  to  protect  the  contents  of 
the  shift  register  against  loss 
of  power.  No  power  is 
drained  from  this  battery 
since  CMOS  only  draws 
power  when  it  is  running,  and 
the  circuit  does  not  run  with- 
out power.  With  power  on 
and  battery  installed,  the  unit 
may  be  programmed  and  for- 
gotten, Power  may  be  turned 
off,  and  the  unit  transported, 
stored,  or  anything  else,  with* 
out  fear  of  losing  the  program 
—  and  the  battery  will  last  for 
its  shelf  life*  The  entire  unit 
may  be  run  from  a  single  9 


voit  transistor  radio  battery, 
and,  since  only  a  few 
milliamps  are  required,  the 
battery  will  last  a  very  long 
time. 

Programming 

The  best  way  to  program 
the  shift  register  is  to  "erase" 
memory  by  placing  SI  in  the 
program  position,  selecting 
the  (I0M  position,  and 
depressing  the  start  push- 
button. This  will  dump  the 
contents  of  the  shift  register 
into  the  proverbial  bit 
bucket,  leaving  only  zeros- 
Utilizing  the  program  switch, 
select  the  desired  "l"  or  "0" 
to  be  entered  and  depress  the 
step  push-button  once  for 
each   step.   When   the  entire 


program  code  has  been 
stepped  in,  place  switch  SI 
back  into  the  recirculate  posi- 
tion, and  depress  the  start 
button,  allowing  the  unit  to 
cycle  back  to  the  start  point. 
If  an  error  has  been  made,  it 
is  not  necessary  to  com- 
pletely reprogram.  Manually 
advance  until  error  is  reached, 
put  SI  into  the  desired  pro- 
gram position,  step  correction 
into  the  shift  register,  and 
return  ST  to  normal. 

Many  thanks  to  WA6CFA, 
who  offered  several  construc- 
tive suggestions  in  the  design 
of  this  circuit,  and  who  is 
responsible  for  my  switch  to 
CMOS.  ■ 

Parts  List 

I  CI     -    CD40Q1a   quad   2    input 

NOR  gate 

IC2  -  MCI  4562  CP  128  bit  shift 

register 

IC3    -    CD4024A    7   stage  binary 

counter 

IC4    -    CD40tta   quad    2    input 

NAND  gate 

IC5      —      741      type     op     amp 

{optional} 

Ql.  Q3  -  2N5G88  NPN  transistor 
Q2  -  2N3053  NPN  transistor 
CR1.CR2  -  1N9l4diode 
R1 ,  R3  -  tOk  V*  Watt  resistor 
R2,   R4  —  100k  variable  resistor 
R5,  R6  -  47k  V*  Watt  resistor 
R7-R11   -  1  meg  %  Watt  resistor 
R  t  1      —      1k      variable     resistor 
(optional) 

C1  -  ,47  uF  cap. 
C2-  ,0047  uF  cap, 
C3  -  1  uF  cap. 
C4,  C5-  .01  uF  cap. 

S1    —  Single  pole  double  throw, 

center  OFF  toggle 

PB2  -   Single  pole  double  throw, 

momentary   contact    push- but  tan 

PB1    —    Single   pole,   momentary 

contact  push-button 

PCS     —     Printed    circuit    board, 

available  from  author  ($3.50) 


NEW  500/50  MHz  COUNTER 


9     9 


The  CTR-2  will  put  you  o»ft  frequcuncy.  Measure  transmit t< 
hand  h^d  Transceiver*,  font  pads,  repeaien,  etc  Built-in  TOXO 
insures  an  accuracy  pf  jfc  Jppm  (  ±1 .0002^3  }   You  cant  afford 
to  be  without  this  V*ratffi  counter-  Order  your*  today 
8D*gitL-cB  Display  50  MHz  Basic 

10  MHz  TCXO  ±  2ppm       500  MHz  wfth  built-in  prewaler 
(rtput  sensitivity  30  nw  @  50  MHz.  150  mv  @  500  MHz. 

CTR-2-50  MH*  Kit  S 1  W.f  S  —  CTR  2  5QQ  MKj  Kit  S24905 

DAVIS   ELECTRONICS 

&3i    Sheridan  Dfiv*,  Ton  a  wand  a,   N.  Y-    MHO,  Otpt.  K 

(716  J    874-5848 


FOR  SALE 


18  FACSIMILE  RECORDERS 

The  leading  manufacturer  of  18"  FACSIMILE  WEATHER 
CHART  RECORDERS  is  now  updating  ar%  existing  network  to 
solid  state  equipment.  This  updating  is  making  available  a 
number  of  18"  weather  map  recorders  ideally  sorted  for  anyone 
interested  in  experimenting  with  facsimile. 

These  recorders,  with  suitable  receiver  and  FSK  converter, 
can  be  used  to  monitor  radio  weather  chart  broadcasts  as  well  as 
press  wire  photo  transmissions. 

These  recorders  are  priced  from  $50  to  S200  and  are 
available  on  a  first  come,  first  served  basis, 

Call  or  write  Mr.  Armand  O,  Bouchard 
ALDEN  ELECTRONIC  8  IMPULSE  RECORDING  EQUIPMENT  CO.  INC. 

Washington  Street,  Westboro  MA  01  581  (617)  366-8851 
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Pin 


1. 

SCEI  (GROUND   TO  COUNT) 

2. 

CLOCK  (INPUT) 

3. 

CLEAR  (HIGH  TO  COUNT) 

4, 

RBI 

5. 

Bl 

6. 

RBO 

7. 

DECIMAL  POINT  INPUT 

8. 

DECIMAL  POINT  OUTPUT 

MF  4 

D  OUTPUT 

10. 

F  OUTPUT 

11. 

E  OUTPUT 

12. 

GROUND 

13. 

G  OUTPUT 

14. 

C  OUTPUT 

15. 

A  OUTPUT 

16. 

B  OUTPUT 

17. 

03  LATCH  OUTPUT 

18. 

Ob  LATCH  OUTPUT 

19- 

Qc  LATCH  OUTPUT 

20. 

Qd  LATCH  OUTPUT 

21. 

LATCH  STROBE 

22. 

MAX  COUNT  OUTPUT 

23- 

PCEI  (GROUND  TO  COUNT) 

24. 

VCC 

Pin 


1. 

CLEAR 

2, 

7  OUTPUT 

3, 

6  OUTPUT 

4. 

4  OUTPUT 

5, 

5  OUTPUT 

6. 

3  OUTPUT 

7, 

2  OUTPUT 

8. 

GROUND 

9. 

1  OUTPUT 

10. 

0  OUTPUT 

11. 

8  OUTPUT 

12. 

9  OUTPUT 

13. 

LATCH  STROBE 

14, 

Od  OUTPUT 

15. 

CLOCK  (INPUT} 

16. 

VCC 

Pin 


L 

4  INPUT 

2. 

S  INPUT 

3- 

6  INPUT 

4. 

7  INPUT 

5. 

8  1 NPUT 

6. 

C  OUTPUT 

7. 

B  OUTPUT 

3. 

GROUND 

9. 

A  OUTPUT 

10. 

9  INPUT 

11. 

1  INPUT 

12. 

2  INPUT 

13. 

3  INPUT 

14. 

D  OUTPUT 

15. 

NG  CONNECTION 

16. 

VCC 

Fig,  2  74142  pin  connections. 


Fig.  3,  74147 pin  connections. 


Fig,  L  74144  and  74!  43  pin  connections. 


Major  Robert  M.  Harkey  W4CUG 
1 204  Doo/ey  Dr. 
Charlotte  NC  28212 


New  ICs  for  the  Counter  Culture 


-  -  simpler  counters  with  less  used  power 


The   continued  evolution 
of  the  integrated  circuit 

industry  has  led  to  some 
developments  which  are  of 
interest  to  the  average 
electronics  experimenter. 
Over  the  past  few  years  the 
7  4  90-7475-7447 
counter-latch-decoder/driver 
combination  has  been  the 
mainstay  for  the  construction 
of  readout  modules  using 
either  LEDs  or  filament  type 
seven  segment  readouts. 
Likewise,  the 
7490-7475-74  1  41 
combination  has  been  the 
basis  for  readout  modules 
using  Nixie  tube  readouts. 
The  cost  of  these  ICs  has 
continually  declined  resulting 
in  a  relatively  inexpensive 
digital  display.  The  major 
drawbacks  for  building  such  a 
module  are  the  PC  board 
layout  for  the  three  ICs  and 


the  rather  high  current 
requirements.  The  PC  board 
layout  is  no  big  obstacle  since 
many  have  been  published  in 
electronics  magazines,  but  the 
high  current  requirement 
remains.  As  an  example, 
suppose  you  want  to  build  a 
frequency  counter  with  a  six 
digit  display  and  using  the 
simplest  possible  circuitry. 
For  purposes  of  illustration, 
miniature  seven  segment 
incandescent  readouts  draw- 
ing 8  mA  per  segment  will  be 
used.  In  the  worst  case 
condition  (all  8s  on  the 
display),  the  readouts  will 
draw  approximately  335  mA. 
The  counter-latch-decoder 
combinations  will  draw 
approximately  750  mA.  Total 
current  requirements  will 
then  be  335  +  750  mA  =  LOS 
Amps*  This  is  a  pretty 
healthy   load  and   would   be 


operating  a  regulator  such  as 
the  LM309K  beyond  its 
maximum  limits.  Thus 
anything  that  can  be  done  to 
reduce  this  power 
requirement  would  be 
advantageous. 

Once  again  the  IC  industry 
has  come  to  our  rescue.  In 
their  TTL  Data  Book  For 
Design  Engineers,  Texas 
Instruments  lists  several  ICs 
which  are  directly  applicable 
to  a  construction  project  such 
as  a  frequency  counter.  The 
first  IC  to  be  discussed  is  the 
741 44.  This  device  comes  in  a 
24  pin  DIP  package  and 
combines  the  features  of  the 
7490-7475-7447  into  one  IC 
All  internal  connections 
available  from  the  three  IC 
module  arc  available  from  the 
74144,  For  example,  BCD 
outputs  from  the  latch,  RBO, 
RBI,     latch     strobe,     carry 


output  and  look-ahead 
counting  connections  are  all 
externally  available.  Other 
desirable  features  are 
relatively  low  current  drain 
(65  mA)  and  simplified  PC 
board  layout  The  one 
possible  disadvantage  is  in  the 
counting  speed  (typically  18 
MHz),  which  may  be  a  factor 
if  high  speed  operation  is 
needed.  The  seven  segment 
outputs  are  ''active  tow"  and 
can  handle  25  mA,  thus 
making  the  74144  suitable 
for  driving  incandescent 
readouts  such  as  Numitrons 
(from  RCA)  and  other 
filament  type  readouts  in 
addition  to  LEDs.  Using  six 
74144s  in  our  counter  would 
reduce  the  5  volt  current 
requirements  from  1,08 
Amps  to  725  mA,  which  is 
well  within  the  capability  of 
the    LM    309K   regulator.   A 
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SAVE  $80,000.00  IN  CRYSTALS 

LISTEN  TO  16,000  DIFFERENT  FREQUENCIES  WITH  NO  CRYSTALS 

UP  TO  $60.00  OFF  MANUFACTURER'S  PRICE 


BEOAGflT  101 

16  channels 
30-50  MHz 
14&174MHZ 
416-512  MHz 
CE's  Price  -  $296.95 


t£nnel£c 

MCP1 

1 6  channels 

31.18-51.655 

151.18-171.655 
451.18-471.655 

CE's  Price  -  $399,95 


master  charge 

THE  IHTIABAhn  CAUB 


ISBEI 

OPTISCAN 

10  channels 

30-50  MHz 

150-170  or  140-160 

450-470 

490  510 

CE's  Price  -  $339,95 

We  now  carry  a  complete  stock  of  CB  equipment  available  at  discount  prices.  24  hour 
Mastercharge-BankAmericard  order  &  information  line  313-994-4441.  Certified  check  or 
charge  card  on  mail  orders  for  immediate  shipment  Dealer  inquiries  invited.  Michigan 
Residents  add  tax.  Foreign  orders  invited.  Write  or  call  for  free  catalog  &  specifications. 


WHAMO-10 

1 0  channels 

30^50  MHz 

146-174 

440-512 

CE's  Price  -  S278.95 


BankAmericard 


tt+t4wt#  mm 


I  flfl 


Communications  Engineering 

P.O.  Box  1002,  Ann  Arbor   Ml    48106 

Cable  Address:  COMENG 


Call  313-994-4441 


companion   to   the  74144  is 

the  74141  This  IC  has  all  the 

features    of  the   74144  plus 

current     limiting    outputs 

which  are  set  at  1  5  mA.  The 

74143  is  specifically  designed 

for     driving     LED     type 

displays.  A  base  diagram  for 

the    74144    and    74143    is 

shown  in  Fig.  1 . 

If     your     interest     lies 

primarily    with    the    use    of 

Nixie      tubes     rather     than 

incandescent*  or  LEDs,  Tl  has 

come  to  your  rescue  also.  The 

74142  contains  the  counter, 
latch  and   decoder/driver  for 

cofd  cathode  Nixie  tubes  and 

comes    in     a    16    pin    DIP 

package,  Only  the  necessary 

internal     connections     are 

brought     out     to      pin 

connections,    thus    allowing 

use  of  the  1 6  rather  than  the 

24    pin    package.    The    base 

diagram  is  shown  in   Fig.  2, 

Again  some  savings  in  power 

consumption  can  be  gained  — 

typical  current  requirements 

for    the    74142   are   68  m A 

versus  77  mA  for  the  three  IC 

combination.     Maximum 


counting    frequency    for   the 

74142   is  typically  20  MHz. 

This    IC    is  also  particularly 

attractive     for     frequency 

scanner  applications. 

Another  IC  which  may  be 

of      interest     to      the 

experimenter    is    the   74147. 

This  10  line  to  4  line  encoder 

provides    the    capability    of 

decimal  to  BCD  decoding.  In 

the  past,  if  you  needed  a  BCD 

code     for     some     decimal 

number,  either  a  diode  matrix 

or     a      BCD     switch     was 

necessary,  Both  are  relatively 
expensive     and     the     diode 

matrix  consumed  a  large 
amount  of  PC  board  space. 
Now,    by   using  an   ordinary 

single  pole  ten  position 
switch  and  the  74147  IC,  the 
BCD  code  can  be  derived 
directly  from  the  equivalent 
decimal  number.  Fig.  3 
contains  the  base  diagram. 

Most  of  the  ideas  pre- 
sented herein  were  gleaned 
from  the  TTL  Data  Book  For 
Design  Engineers  (CC-41 1 )  by 
Texas  Instruments,  and  it  is 
well  worth  the  price,  ■ 


CUSTOM  TRANSFORMERS 


HEAVY  DUTY 

REPLACEMENT 

TRANSFORMERS* 


Collins  30S  1  Plate 
Transformer  ....... 

£1 50.00 

Collins  51 6F -2  Power 

.  .  85.00 

Hunter  2000 B  Plate 
Transformer 

.125.00 

ETO  A-77D  Plate 
Transformer  ....... 

.125.00 

Henry  2K  Plate 
Transformer   ....... 

.  1 25.00 

Henry  2K-4  Plate 
Transformer  ....... 

.  1 35.00 

Henry  3K  A  Piste 
Transformer 

.  1 50.00 

Heath  Marauder  HX  10 
Transformer  .,,,...,.  75.00 

*AiJ  Heavy  Duty  Replacement 
Transformers  are  positively 
guaranteed  to  run  cools-  and 
last  longer  than  the  original 
units. 


SPECIALS 

Plate  xfmr.  4600  Vac  at  1  5A 
ICAS  230  Vac  60  Hz  primary, 

w1.60tbs ,.$175.00 

Plate  xfmr.  3500  Vac  at  1,0 A 
I  CAS  230  Vac  60  Hz  primary, 

wt.  41  lb ...>,.  .$125.00 

Plate  xfmr.  3000  Vac  at  0.7 A 
I  CAS  1 15/230  Vac  60  Hz  pri., 

wi.  27  lb $95.00 

Plate  xf mr.  6000  Vet  at  0.8A 
CCS  115/230  Vac  GO  Hz  Pri„ 

wt.41  lb $135.00 

Fil  xfmr.  7.5  Vet  at  21 A  CCS 
117  Vac  60  Hz  primary  wt. 

8  lb  ...  . ......  $24.95 

Fil  Choke  bitfilar  wound  30 
Amp  rf  filament  choke  on 
1/2x7  rod S8.95 


AM  transformers  are  manufactured  to  rigid  commercial  quality 
specifications  and  each  carries  a  24  month  guarantee*  Write 
today  for  a  free  quotation  on  any  transformer.  Choke,  or 
saturable  reactor. 

Peter  W.  Dahl  Co. 

5325  Annette  ■  El  Paso,  Texas  79924 
Telephone  (91  51  568  9702  or  (915)  751  4856 
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Front  new  of  "ERF' meters.  Left:  tuned  input.  Right;  untuned  input. 


Edwin  Hartz  K8VIR 
FO  Box  127 

Holly  Ml  43442 


Is  My  Rig  Working  or  Not? 


an  effective  radiated  field  meter 

and  know! 


How  many  Limes  during 
a  pi  I  cup  or  an  unan- 
swered CQ  have  you 
wondered,  am  I  realty  getting 
out?  Sure,  you  can  check 
modulation,  transmitter 
voltages  and  currents.  And  if 
you  have  a  standing  wave 
ratio  meter,  you  can  also 
check  antenna  match  "swi 

But  what  about  that  rf 
field?  After  all,  thafs  what 
counts!  When  you  measure 
your  rf  field,  you  are  in  fact 
measuring  total  performance 
of  your  system.  You  may  at 
first  think  such  an  instrument 
would  be  both  expensive  and 
complicated.  It  would  be  if 
you  were  interested  in  precise 
measurements,  But  we  need 
only  relative  field 
measurements;  therefore, 
adequate  instrumentation  can 
be  both  simple  and 
inexpensive. 

The  circuits  discussed  are 
of  two  baste  types:  an 
untuned  input  and  a  tuned 
input.  The  untuned  input 
provided  no  selectivity  while 
the  tuned  input  will  measure 
the  field  and  approximate 
frequency. 

Construction 

The  construction  oT  the 
meters  is  very  basic  and  quite 
Flexible.  As  you  design  rf 
meters  for  higher  frequencies 
such  as  the  VHF  bands,  you 
should  place  components  so 
that  lead  lengths  in  the  rf 
circuitry  are  as  short  as 
possible.  The  enclosures  I 
used  were  Universal  Meter 
Cases  but  most  any  type 
chassis  or  small  cabinet  will 
be  adequate.  The  enclosure 
ought    to    be   metal    as    the 


-- 


Fig,    L   Untuned  circuit.  Ml   —  Dc  meter  (see  text).  Rl 
Sensitivity  control. 


Fig.  2.  Tuned  circuit.  Ml  -  Dc  meter  (see  text).  Li  and  Cf 
Resonant  combination  to  cover  frequencies  you  desire. 
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Internal  view  of  tuned  input  meter. 


Cioseup  internal  view  of  untuned  meter. 


circuitry  should  be  shielded. 
To  shield  the  Universal  Meter 
Case,  I  used  some  roof  valley 

aluminum  to  enclose  the  rear 
opening.  It  can  be  easily  cut 
to  size  with  hand  scissors. 
You  will  find  this  available  at 
most  lumber  yards  or 
hardware  stores. 

Instrument  Sensitivity 

Sensitivity  of  the 
instrument  is  determined  by 
the  full  scale  deflection  of  the 
meter  chosen.  The  smaller  the 
full  scale  deflection,  the 
greater  the  sensitivity;  for 
example,  a  0-50  uA  meter 
will  be  more  sensitive  than  a 
0-1  mA  meter,  I  used  a  0-1 
mA  meter  for  the  untuned 
meier  and  a  0-200  uA  meter 
for  the  tuned  meter. 

The  length  of  your  refer- 
ence antenna  will  also  affect 
sensitivity:  the  longer  the 
antenna,  the  greater  the  sen- 


sitivity. Also,  dc  resistance  of 
the  rfc  will  affect  sensitivity. 
Choose  an  rfc  with  fow  dc 
resistance  for  maximum  sen- 
sitivity. 

Instrument  Application 

Once  you  have  your  field 
strength  meter  constructed 
and  operating,  you  can  begin 
making  some  reference 
measurements  for  future  use. 

What  I  do  is  install  a  small 
reference  antenna  outside  the 
immediate  area  of  the 
transmitter;  it  does  not  have 
to  be  a  great  distance  from  it 
The  important  item  is  not  to 
change  the  location  or  length 
of  the  reference  antenna  once 
you  start  basic  measurements. 

For  measurements  with  a 
beam,  I  note  and  record  on 
paper  degrees  of  rotation 
"direction"  and  power  input 
into  antenna  transmission 
line,  With  a  dipole  or  fixed 


array,  direction  need  not  be 
recorded,  but  you  must  record 
input.    Next,    I    proceed    to 

measure  field  strength  with 
the  meter.  I  record  in  my  log 
the  relative  reading  For  future 
reference,  and  if  I  suspect  a 
problem  antenna  or 
otherwise,   I   immediately  go 


back  to  my  original  readings 
and  make  a  measurement.  If 
you    have  significant  energy 

loss  in  your  ERF,  it  will 
show. 

You  will  also  find  the 
"ERF"  meter  a  valuable 
Instrument  for  mobile  oi 
portable  operation.  ■ 


Back   shielding   of  meter.    Constructed  from  roofing  valley 
aluminum, 
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order    now 
and    save 


SPECIALISTS 


FOA«*DllLECTR»C    'SO 


mit  jacket  sro 


SOLID  ALUMINUM 
OUTER  SHIELD   'MM 


*2(/e  ate  teady  to  4etve  you 


4  r  , 


WIRE  CONCEPTS  INC. 


201-227-1751 


WIRE  CONCEPTS  iNC 


~nw  Wit*  ftHpt* 


198  Passaic  Ave., 
Fairfield,  N.J.  07006 


FOR  AMATEUR  USE 

50  OHM  JACKETED  HARDLINE 

•  very  low  loss  per  100  ft, 

•  improved  receiver  sensitivity 
.45  DB  to  50  MHZ 
,90DBto  146  MHZ 

1  .90  DB  to  450  MHZ 
4.20  DB  to  1296  MHZ 

•  longer  life 

SALE  49d  per  foot 


ELECTRONIC 

WIRE 

AND 
CABLE... 
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I  had  just  moved  into 
another  house.  I 
needed  two  more  continents 
for  WAC,  it  was  sleeting  out- 
side, and  no  antennas!  This 
could  only  happen  to  a  ham. 
I  had  to  think  of  something! 
The  idea  was  to  pack  as 
much  gain  as  possible  into  a 
simple  antenna  that  I  could 
quickly  build  with  available 
leftover  materials.  The  A  RRL 
Antenna  Book  provided  the 
initial  data.  I  chose  15 
meters,  because  my  rig  has 
only  80  Watts  output.  There 
were  too  many  high  powered 
boys  on  20,  and  10  meters 
was  too  sporadic.  See  Fig,  1. 

Construction 

The  two  vertical  sections 
and  the  eight  radials  were 
made      from      carefully 

measured,  18  gauge,  insu- 
lated, solid  hookup  wire.  The 
quarter    wave    stub    was   cut 


(using  the  0.82  velocity 
factor)  from  a  piece  of  TV 
iwinlead.  Some  old  ribbed 
ceramic  insulators  I  had  were 
used  at  the  base,  stub  and 
top. 

The  whole  works  was  put 
together  in  my  basement,  in 
about  one  and  a  half  hours. 
Then  I  coiled  up  everything, 
coax  and  all,  and  went  out 
into  the  mid-November  sleet. 

Installation 

One  of  my  backyard 
maple  trees  was  used  as  a 
ilmast_"  I  tied  fishing  line 
around  the  head  of  a  small 
hammer,  and  proceeded  to 
toss  this  up  and  over  an 
estimated  forty  foot  high 
branch.  After  about  a 
hundred  or  so  attempts,  the 
line  was  over  the  branch  and 
lied  to  the  antenna's  top  insu- 
lator. This  was  then  hoisted 
up  until  the  antenna's  bottom 
insulator  (with  coax  and 
radials  attached)  was  clear  of 
the  ground  by  about  one 
foot.  The  bottom  insulator 
was  held  in  place  with 
another  piece  of  fishing  line 
tied  to  a  short  stake  pounded 
into  the  ground  just  below  it. 
I  then  spread  the  insulated 
radials  out  along  the  ground, 
and  placed  rocks  at  their  ends 
to  keep  them  taut. 

The  RG-58  feed  line  was 
also  left  on  top  of  the 
ground.  I  brought  it  into  the 
basement  through  a  small 
hole  drilled  into  the  metal 
window  frame*  Then  I 
soldered  a  coax  connector  to 
the  end. 

Results 

I  warmed  up  the  rig, 
attached  it  (along  with  the 
coax)  to  my  swr  bridge,  and 
then  switched  it  to  "tune," 
Horrors  -  4:1  swr!  I  looked 
outside.  It  was  getting  dark 
and  still  sleeting.  I  removed 
the  swr  bridge. 

For  the  next  three  hours,  I 
was  working  VKs,  ZLs  and 
lAs  —  for  the  first  time.  Just 
what  I  needed  for  my  last 
two  WAC  continents!  I  left 
the  antenna  "as  is"  all 
winter. 
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Twin  lead 

Open  wire 

6.7  ft 

U  ft 

20  ft 

23.2  ft 

33.4  ft 

38.7  ft 

48.8  ft 

54.2  ft 

60.2  ft 

$9.7  ft 

73.5  ft 

85.2  ft 

86.9  ft 

100.7  ft 

100.3  ft 

116.2ft 

Table  I.  Odd  multiple  lengths 
of  balanced  transmission  fine, 
using  velocity  factors  of  0.82 
for  solid  dielectric  types,  and 
0,95  for  open  wire  types.  All 
lengths  are  subject  to  trim- 
ming for  low  swr, 


I  wanted    to    get    on    ten 
meters    as    quickly    and 

as  cheaply  as  possible  with  a 
gain  antenna,  using  available 
materials  in  my  junk  box. 
After  looking  through  my 
references,  I  reasoned  that  a 
wire-type  two  element 
col  linear  might  just  do  the 
job.  I  was  looking  for  perfor- 
mance at  the  low  radiation 
angles.  Also,  I  did  not  want 
to  pump  any  rf  directly  into 
the  ground  from  the  trans- 
mission line.  In  other  words,  I 
wanted  no  messy,  lossy  (for 
practical  amateur  installa- 
tions) radial  system  with  this 
vertical, 

Fig.  2  shows  what  my  junk 
box  yielded,  as  well  as  the 
dimensions,  I  used  450  Ohm 
TV  open  wire  for  the  ele- 
ments, to  help  broadband  the 
system,  I  also  decided  to 
bring  the  balanced  feeder  all 
the  way  into  the  shack, 
because  I  was  not  about  to  do 
any  outside  tuning  and 
pruning    in    the    middle    of 


winter.  My  twinlead  feeder 
was  the  UHF  oval-foam  type. 
The  important  thing  here  is 
to  use  something  with  low 
loss.  Open  wire  feed  will  have 
to  be  used  for  high  power. 
You  can  use  the  TV  or  home 
brew  variety  of  open  wire 
lines. 

My  balun  is  a  4:1  loroid 
type,  Possibly  a  1 :1  balun  can 
also  be  used,  because  the  feed 
line  has  to  be  trimmed  for 
minimum  swr  anyway.  If  you 
have  a  tuner,  no  balun  is 
needed,  of  course,  The 
balanced  feeder  may  still 
require  a  little  trimming,  if 
you  are  experiencing  difficult 
loading,  for  1 : 1  swr. 

Construction  and  Installation 

The  elements  were  laid  out 
on  the  basement  floor, 
measured,  and  cut.  I  attached 
three  ceramic  insulators  (top, 
middle  and  bottom },  along 
with  the  twinlead  feed  line. 
All  of  this  was  then  coiled  up 
and  taken  outside,  I  selected 
one  of  my  backyard  maple 
trees  and  sighted  on  an  esti- 
mated 35  to  40  foot  branch. 
After  the  usual  countless 
attempts  at  tossing  a 
weighted  fishline,  I  finally  got 
it  over  the  branch,  A  heavier 
cord  was  tied  to  this  and  to 
the  top  of  the  collinear,  and 
then  hauled  up  until  the 
antenna's  bottom  insulator 
cleared  the  ground  by  about 
one  foot.  I  tied  the  bottom 
insulator  to  a  stake  that  was 
sledgehammered  into  the 
frozen  ground  directly  below. 

A  "strain  guy"  made  of 
fishing  line  was  tied  around 


TO  OVERHEAD  SUPPORT 

! 

i 
I 


INSULATED  STRAIN 
GUV  TO  COUNTERACT 
THE  F13-L  FROM 
THEFEEDuNt  (MAY 
A^SO  GE  SLA N FED 
DOWNWARD  > 


SAME   AS  flOTTOM  ELEMENT 


t  *  l  *  LEAD  OR  OPEN  W  l  RE  Fg  £  t . 
USllfO  VELOCfTY  FACTGfl .  W  .  S  "  9E 
MM  OR  O0O MULT; RLE  {TABLE  <1 


3      t 


I6ff  4in.{Si09niJ 

'4*sO"OMM  TV  OPENWIRE 

FOR  BACH  ELEMENT 


FERRfTE 

BALUN 


TO  GROUND  STAKE 


=-3-.e.' .. 

OR 
5SAJ 


TO    TRANSMITTER 


Fig,  2.  Vertical  col  linear  for  ten. 


the  center  insulator.  This  was 
to  counteract  the  opposite 
pull  of  the  (sort  of)  horizon- 
i.illy  supported  feed  line. 
Some  branches  from 
another  tree  supported  the 
feed  line  (more  fishing  line). 
At  the  house,  the  feeder  was 
attached  to  TV  standoff  insu- 
lators (about  every  six  feet) 
down  to  the  basement 
window.  I  drilled  and  filed 
out  an  oversized  hole  in  the 
window's  metal  frame,  and 
inserted  a  large  gram  met. 
Purists  take  note.  I  then 
pushed  the  balanced  twinlead 
feed  line  through  this  grom- 
meted  metal -surrounded  hole. 
(See  Table  1,  and  make 
sure  you  have  several  feet  of 
extra  twinlead  for  trimming 
purposes.) 

The  Tuneup 

The  rig  was  fired  up  into 
the  swr  bridge,  with  the  balun 
and  feed  line  attached. 
Reduced  power  was  used  at 


first,  and  a  frequency  sweep 
vtas  made  across  the  entire 
ten  meter  band.  Well,  how 
about  that!  The  lowest  swr 
(8:1  for  my  installation) 
occurred  at  28.6  MHz!  At 
that  point  of  lowest  swr3  I 
then  trimmed  the  twinlead 
for  1:1.  Another  frequency 
sweep  was  made.  The  swr  was 
1.8:1  at  28.005  and  2:1  at 
29,65  MHz.  The  broadband*! 
construction  paid  off! 

Results 

The  sporadic  nature  of  ten 
meters  made  it  difficult  to 
evaluate.  However ,  I  was 
easily  able  to  work  the  DX 
(when  it  was  there)  with  my 
260  Watts  PEP  transceiver. 
Needless  to  say,  I  was  satis* 
fied!  ■ 
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FAST  SCAN  AMATEUR  TELEVISION 

EQUIPMENT 


BROADCAST  QUALITY  PERFORMANCE 


SOLID  STATE 


AX  10  TRANSMITTER 
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Start  YOUR 


low 


TV 


with  a 


VENUS 


SS2  K  K I T  $235 

or 

SS2  WIRED  $285 


C1  FAST/SLO  SCAN 
CAMERA  $385 


MONITOR 

FEATURES: 

Oscilloscope  display  of  SSTV  signal 
Rugged  —  modular  —  industrial  grade 
Modular  Construction 
Independent  easy  to  use  controls 


CAMERA 

FEATURES: 

Use  C1  camera  with  your  home  TV  set 

Has  both  long  distance  and  close-up  features 

Adjustable  frame  size 

Built-in  slo-scan  bar  gen  for  transmit 


Focus  on  a  postage  stamp 

ACCESSORIES: 

PI  Polaroid  adapter  for  hard  copy  photos  $34.50 

V1  viewing  hood  $14.50 

T1  tripod  $24,95 

CK256  line  conversion  kit  available 

AVAILABLE  NOW:  Order  factory  direct  or  from  our  distributors.    See  Below 
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Amateur  Electronics  Supply 
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Muskegon,  Michigan 


Venus  Scientific  Inc. 

The  company  that  put  high  voltage  on  flu*  moon,  now  brings  you  expanding  amateur  ra*lat 
technology. 


Goldsteins 
Pen sa cob,  Fla. 

Harrison  Electronic* 

Famiingdale,  N.Y. 

Henry  Radio 

Los  Angeles.  Calif. 

Bobby  Industry 

Council  Bluffs.  Iowa 
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QSt  FORWARDING 

To  US  (all  K,W)-5c  per  card,  to  other  h*m$ 
or  ISWLs-4c.  10  percent  discount  to  mem- 
ber! of  participating  club*  -  just  send  me  • 
list  of  members'  calls  &  a  single  address, 

W7IZH  QSL  SERVICE 

Box  1TO87-S 

Tucion,  AZ      85731 


ATTENTION  METRUM  II 
OWNERS 


vanguard  has  a  high  quality 
synthesizer  made  for  your  rig. 
You     get     2,000     thumbwheel 

selected  channels  from  140.000 
to  149.995  MHz  in  5  kHz  steps 
at  ,0005%  accuracy  over  the 
temperature  range  of  -10  to  +60 
C  and  your  cost  Is  only  $159.95, 
With  the  Metrum,  one  Vanguard 
synthesizer  covers  both  transmit 
and  receive  frequencies. 

For  complete  details  and  photo 
see  our  half  page  ad  in  the  May 
issue  of  this  magazine, 

VANGUARD  LABS 

196  23  Jamaica  Ave.  Hoiliv  H*#i  Vat*    11423 
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dcSilicon  Retro-fit  Rectifiers 


FEATURING: 

•  Voltage  ratings  up  to  ©,000  volts 

•  Current  ratmgs  up  to  125  amps 

•  Fully  gtassivated  diode  buildmg  blocks  by  — 

GENERAL  ELECTRIC 

•  Replacement  types  including  — 


Typ«  No. 

$ 

dc3B24 

17.00 

dc3B23 

12,00 

dc3R29 

16,00 

dc5R4 

5.10 

*5U4 

165 

dc5V< 

165 

dc5t3 

3w50 

Typfl  No,. 

I 

dc5Z3 

3-65 

dc5Z4 

355 

dc6AX5 

165 

dc6X4 

4.S5 

dc25Z6 

4  00 

dc80 

435 

oc250R 

75,00 

Type  No. 

1 

dc371A 

31,50 

dc575 

50.50 

dc576 

39.00 

dc673 

50.50 

dc866 

12,00 

dcBTZ 

1950 

dcBPOS 

1350 

dc8Q20 

4100 

NOTE— Unit  pricing  in  1  24  QL 

Minimum  Grdef:  510.00  (with  HAM'  call  letted 


FOR  MORE  INFORMATION  CONTACT; 

Post  Office  Box  No,  816  Wayne,  N,  J.  07470 

CONDITIONING    SEMICONDUCTOR    DEVICES    CORP. 
Telephone:  201-237-3539 


INTRODUCES  THE 

VERSATILE 

NEW 


©  tS76 


More  Channels. ..at  the  flip  of  a  switch 

Unlock  the  unique  mode  switch  and  12  channels 
become  144 


More  Sensitivity,  Less  Interference 

.25  mV  Sensitivity  plus  75  db  adjacent  channel 
selectivity  and  70  db  image  rejection 

More  Power  Out 

35  watts  nominal  with  a  minimum  of  30  watts 
across  the  band 

, .  .for  a  lot  less 

$25900 


^W 


Amateur  Net 


€-€T-€^\Cy    ELECTRONICS,  INC.    7707  Records  Street 

Stmt  iwii  I  in  Kimf  i*-jl*  ^^^^7" 

1  Indianapolis,  Indiana  46226 


THE  FM  LEADER 


2  METER  9^    220  MHZ 

6  METER  Stn   440MHzQdrai 
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Peter  A.  Stark   K2GAW 

P.O.  Box  209 

ML  Kisco   NY   10549 


500  MHz  Scaler 


-  -  PC  boards  are  available 


Although  integrated 
circuits  for  a  500  MHz 
frequency  scaler  have  been 
available  lor  a  number  of 
years,  their  price  of  $50  and 
up  has  been  a  stumbling 
block  to  the  average  ham. 
Recently,  however,  Fairchild 
introduced  their  11C9Q  UHF 
decade  counter  which,  at 
only  $16  in  single  quantities, 
represents      a      real 


breakthrough  for  those 
needing  a  way  of  counting 
frequencies  to  450  MHz  and 
above.  Although  operation  of 
this  IC  is  only  guaranteed  to 
550  MHz,  the  typical  11C90 
will  reach  650  MHz  and 
beyond. 

This  article  presents  a 
simple  and  low  cost  prescaler 
using  this  IC  which  may  be 
buitt  for  as  low  as  $20,  To 


04H*F 


fi)  — 


Fig,  L  500  MHz  scaler  diagram. 


ensure  simplicity  and  low 
cost,  an  input  amplifier  is 
omitted  and  thus  the  scaler  is 
a  bit  finicky  as  to  the  amount 
of  rf  it  needs.  In  practice,  it 
will  accurately  monitor  the 
Frequency  of  a  2  meter  or 
450  MHz  1  Watt  walkie-talkie 
from  a  distance  of  about  3 
feet  away.  Higher  power 
transmitters  can  be  located 
farther  away. 

Since  the  1TC90  divides 
by  ten,  the  output  will  be  in 
the  range  of  about  45  MHz 
with  an  input  frequency  of 
450  MHz.  This  is  perfectly 
acceptable  if  you  already 
have  a  counter  or  scaler 
which  will  cover  that  range. 
For  example,  the  K20AW 
VHF  Scaler  (see  73  Magazine 
for  June  1973)  or  the 
K20AW  VHF  counter  (73 
Magazine,  November  1974) 
make  an  ideal  companion  for 
this  new  scaler.  But  if  your 
counter  does  not  have  a  high 


enough  frequency  range,  then 
this  scaler  design  has  room 
for  an  optional  74196  TTL 
decade  counter  which 
provides  an  additional 
division  by  ten.  A  450  MHz 
input  frequency  will  then  be 
converted  to  4,5  MHz. 

Fig,  1  shows  the  circuit  of 
the  scaler.  An  input  to  be 
scaled  is  coupled  to  the  CP 
input  of  the  1 1 C90  through  a 
simple  protective  circuit 
consisting  of  diodes  Dl  and 
D2.  Fast  switching  diodes 
such  as  1N914  or  1N4148 
should  be  used.  Actually, 
these  two  diodes  don't 
furnish  much  protection  a! 
UHF;  to  work  at  UHF, 
special  high  speed  diodes 
would  have  to  be  used*  Such 
diodes  are  not  only  hard  to 
get,  but  are  also  very  fragile* 
When  driven  from  a  short 
antenna  with  a  source 
resistance  of  50-70  Ohms, 
they  would  probably  burn 
out  even  before  the  11C90 
was  in  danger.  Instead,  we 
put  in  Dl  and  D2  mainly  to 
guard  against  inadvertent  low 
frequency  overload,  and  rely 
on  a  little  care  on  your  part 
to  avoid  overload.  The 
specified  input  sensitivity  of 
the  11C90  is  approximately 
200  mV  rms,  and  the 
maximum  signal  should  be 
less  than  1  volt  at  frequencies 
below  450  MHz,  decreasing 
to  less  than  500  mV  at  600 
MHz, 

The  11C90  has  a  built-in 
level  converter  which 
provides  a  TTL-compatible 
output  at  pin  11,  If  your 
counter  covers  a  high  enough 
frequency,  this  output  can  be 
used  as  is.  tf  needed,  you  may 
add  the  74196  as  a  second 
decade  counter  as  shown, 

A  compact  arrangement 
with  short  leads  and  a  solid 
ground  is  needed.  It  is 
recommended  that  a  printed 
circuit  layout  (such  as  Figs,  2 
and  3)  is  used.  (Etched  and 
drilled  boards  are  available 
for  $7  each  from  Sur-Kits, 
G.P.CX  Box  545,  Suten 
Island,  N. Y.I  031 4.) 

The  entire  scaler  requires 
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less  than  150  mA  from  a  5 
volt  power  supply.  Though  a 
simple  supply  could  be  built, 
in  practice  a  battery  supply  is 
an  easier  and  better  choice. 
Four  D  ceils  or  a  lantern 
battery  will  provide  6  volts 
dc,  which  wilt  drop  to  about 
5.25  volts  after  the  1N4001 
diode.  If  you  use  four  nicads, 
the  diode  is  not  needed  as  the 
nicads  will  supply  5  volts 
directly.  But  a  good  stiff 
supply  is  needed  —  penlight 
ceils  won't  do. 

Both  IQ  are  very  sensitive 
to  extraneous  signals  on  the 
power  and  ground  lines.  If 
you  look  at  the  diagram  and 
at  the  circuit  board  layout, 
you  will  see  four  0.01  uF 
capacitors  bypassing  the  5 
volt  line  to  ground.  (One  of 
these  capacitors  is  not  shown 
on  the  circuit  board  layout  as 
it  is  soldered  directly  from 
pin  4  to  pin  13  on  the  copper 
side  of  the  board,  under  the 
1 1 C90.)  Disc  ceramics  with 
very  short  leads  should  be 
used. 


Fig.  2.  PC  board,  foil  side 
(full  size). 

The  entire  scaler  should  be 
enclosed  in  a  metal  cabinet 
with  coax  cable  used  for 
coupling  to  the  counter. 
Batteries  or  power  supply 
should  also  be  in  the  cabinet 
to  avoid  stray  rf  on  the  power 
leads.  If  desired,  the  scaler 
can  be  mounted  inside  the 
counter  cabinet. 

Except    for    these   simple 
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Fig.  3.  Component  layout 

precautions,  this  scaler  is  easy  and  cheap  -  scaler  IC  At  $20 
to  build,  My  thanks  go  to  for  all  the  parts,  this  scaler 
Fairchild  for  the  excellent  —     circuit  is  an  excellent  value." 


TS-1  MICROMINIATURE  ENCODER-DECODER 

D  Available  in  all  EIA  standard  tones  67DHz-203,5Hz 
D  Microminiature  in  size,  125xZ0x.65"high 

□  Hi-pass  tone  rejection  filter  on  board 

□  Powered  by  6-16vdc,  unregulated,  at  3-9ma. 

D  Decode  sensitivity  better  than  lOmvRMS,  bandwidth,  ±2  Hz  max^  limited 
D  Low  distortion  adjustable  sinewave  output 

□  Frequency  accuracy,  ±25  Hz,  frequency 
stability  rbl  Hz 

□  Encodes  continuously  and  simultaneously 
during  decode,  independent  of  mike 
hang-up 

□  Totally  immune  to  RF 

Wired  and  tested,  complete  with 
K-l  element 


$59.95 

K-l  field  replaceable,  plug-in,  frequency 
determining  elements 

$3.00  each 


COMMUNICATIONS  SPECIALIST 

P.O.  BOX  153 

BREA,  CALIFORNIA  92621 

(714)  998-3021 


63 


THE 


iiesipil 


FOILER     mounts  to  the  bracing  of   the    lid,    No    leaks    Only    FGRER 
mounts    on     front    m    side    of    trunk     ltd     Uses   your   present 
trunk     ftp    antenna    and    mount.    Self   grounding 


&OT 


/ 


,         i  _  - 

■  / 

-      H     _      .       ■ 

SNAP      LATCH     OPEN,  disengage    stainless    steel    spring 


TAKE      Of  f     antenna    and    mount    completely 


STOW      AWAY     anywhere,    even    when    your     trunk    ft    loaded 


RELAX,    the   thief  won't   know 
you    have  o    radio 


SEE    YOUR   DEALER    TODAY  ! 

If  there    is  no  dealer    in    your    area,  send 

$4,95 +50  c   postage    to    Depl     01,   SouthCom 


South  com,  inc. 

P.O.  Bo*  11212 
Ft- Worth,  Tex.    76109 


ha 
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Sends  code  so  smooth  you'll 
think  it's  part  of  your  hand... 


o 

o  II  O 
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The  Heathkit  HD-1410  Solid-State  Electronic  Code 

Keyer  makes  operating  CW  a  real  pleasure!  Separate 
dot  and  dash  paddles  are  fully  adjustable  so  you  get 
the  exact  "feel"  you  [ike.  The  dots  and  dashes  are  self- 
completing  and  always  in  the  proper  proportion,  so 
your  CW  signal  is  accurate  and  precise.  Iambic  opera- 
tion lets  you  form  characters  with 
minimal  wrist  movement  for  com- 
fortable, fatigue-free  sending.  And 
the  HD-MICTs  solid-state  output 
eliminates  the  bouncing  and  stick- 
ing problems  found  in  many  relay-type  keyers. 

You  can  build  the  HD-1410  to  send  10-35  wpm  while 
you're  a  Novice,  and  a  simple  adjustment  will  increase 
its  capability  to  10-60  wpm  when  you  advance. 
The  HD-1410  is  just  one  of  the  many  superb 
Amateur  Radio  kits  in  the  new  Heathkit  cata- 
log. Get  your  FREE  copy  now! 


"There's  more  for 
the  Ham 
at  Heath" 


J 


HEATHKIT  CATALOG 

Send  for  your  copy  today! 

Heath  Company,  Dept.  11-22 
Benton  Harbor,  Michigan  49022 


Heath  Company,  Dept.  11-22 
Benton  Harbor,  Michigan  49022 


heath 


Schlumberger 


Please  send  me  my  FREE  Heathkit  Catalog. 
1  am  not  on  your  mailing  list 


Name, 


Address. 


City- 


State. 


L 


AM-337 


Zip. 
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Terry  Shankland  WA7VVC 
J  909  E.  £3  Parque  Dr. 
Tempe  AZ  85282 

With  the  proliferation 
of  sub  bands  and 
interference-obscured  net  fre- 
quencies, the  use  of  an 
accurate  secondary  frequency 
standard  is  both  good  oper- 
ating procedure  and  also 
helps  fill  our  legal  require* 
ments  for  frequency  measure- 
ment capability  under  FCC 
regulations.  In  addition,  such 
a  standard  can  be  used  as  a 
timebase  or  signal  injector  to 
test  digital  logic  circuits. 

The  WA7VVC  frequency 
standard  was  designed  to  be  a 
low  cost  answer  to  the  need 
for  a  good  secondary  fre- 
quency standard,  ll  generates 
marker  signals  of  1000,  500, 
100,  50,  25,  10,  5,  and  1 
kHz,  and  100,  10,  and  1  Hz. 
With  harmonics  usable  well 
beyond  30  MHz,  markers  are 
available  to  denote  subband 
edges,  align  receiver  dials, 
find  net  frequencies,  and 
measure  the  frequency  of  un- 
known signals.  Should  your 
latest  logic  circuit  not  perk 
properly,  two  TTL  level  out- 
puts   are    available    as    sub- 
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stitute  clocks  or  signal  injec- 
tors. 

Short  term  accuracy  is 
approximately  1  part  in  10^, 
The  unit  is  easily  aligned  to 
WWV  with  a  short  wave  re- 
ceiver. An  attenuator  is 
included  to  permit  matching 
signal  strengths  with  the 
received  signal  so  that  a  zero 
beat  can  be  easily  and  accur- 
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Build 


Super  Standard 


-  -  goes  right  down  to  I  Hz 
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ately  identified.  Only  one 
trimmer  need  be  adjusted  to 
align  the  standard. 

With  the  standard  still 
attached  to  the  receiver  and 
providing  an  audible  measure 
of  its  accuracy,  a  counter  or 
other  TTL-compatible  device 
may  be  attached  to  either 
TTL  output  and  that  device's 
accuracy  checked. 

A  frequency  burst  mode  is 
provided  to  allow  identifica- 
tion of  the  standard's  markers 
in  a  crowded  receiver  pass- 
band.  Enabling  the  burst 
turns  the  output  on  and  off 
ten  times  per  second,  result- 
ing in  an  easily  recognized 
" beep-beep-beep. "  This  burst 
is  also  available  on  one  TTL 
output. 

An  external  dc  input 
makes  operation  in  the  field 
possible.  9-15  volts  at  250 
milliamps  is  all  that  you  will 
need  to  have  an  accurate 
standard  available  for  Field 
Day.  This  is  cheap  insurance 
against  FCC  out-of-band  cita- 
tions- 
Circuit  Description 

The  active  devices  in  the 
frequency  generation  chain 
are  7400  series  TTL,  They  are 
readily  available,  easy  to  uset 
inexpensive,  and  capable  of 
the  fast  rise  times  necessary 
for  high  level  high  frequency 
harmonics, 

The    oscillator    shown    in 


the  schematic  of  Fig.  1  uses  a 
7404  hex  inverter,  A1 ,  with  a 
200  kHz  crystal  as  the  feed- 
back element  for  frequency 
stability.  This  circuit  pro- 
vided the  cleanest  output  of 
those  I  tried,  I  happened  to 
have  a  2000  kHz  crystal  on 
hand  but  the  circuit  will  work 
with  a  surplus  1000  kHz 
crystal.  In  fact,  you  can  elim- 
inate one  7474  package  by 
using  a  1000  kHz  oscillator. 
Frequency  division  is 
accomplished  by  7474  dual 
type  D  flip  flops  A2,  A9,  and 


A10,  and  7490  decade 
counters    A3-A6,    All,   and 

A12  wired  for  division  by 
ten.  The  7474s  are  used  as 
toggle  flip  flops  by  con- 
necting 0  to  the  data  input. 
Preset  and  clear  are  not  used 
and  are  tied  high  through 
1.8k  resistors.  The  7490s  are 
ripple  counters  and  are  prone 
to  spikes  and  level  changes  in 
their  output.  Proper  by- 
passing of  all  ICs  is  necessary 
to  prevent  these  devices  from 
putting  spikes  on  the  power 
buses,     The    .1     uF    bypass 
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capacitors  are  not  superfluous 
—  use  one  at  each  IC 

The  various  frequency  out- 
puts are  selected  by  a  rotary 
switch  and  fed  to  A8c,  one 
section  of  a  7400  quad  gate. 
The  selected  frequency  can 
either  be  passed  without 
change  or  gated  with  the  10 
Hz  output  of  A7,  an  NE555 
a  stable  oscillator,  producing 
an  easily  identified  frequency 
burst  at  the  output  terminals. 

Should  you  not  have  a 
switch  with  enough  positions 
to  suit  your  needs  or  just 
wish  something  different  in 
the  way  of  frequency  selec- 
tion, try  the  electronic  switch 
of  Fig.  Z 

The  NE555  timer  A14  is 
used  as  an  astable  oscillator 
whose  output  is  a  train  of  24 
millisecond  low-going  pulses 
with  a  period  of  -81  seconds. 
A1  5a  inverts  this  to  a  train  of 
positive-going  pulses.  A15b 
and  A16a  gate  the  pulse  train 
under  control  of  the  STEP 
push-button  switch. 

On  each  low-going  pulse 
edge  at  pin  14,  the  7493 
binary  counter  A17  incre- 
ments by  one*  Al  6b  forces  a 
reset  on  a  counter  output  of 
101  1  ,  permitting  outputs 
from  0000  through  1010  to 
select  the  eleven  frequencies 
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of  the  standard 


The  binary  output  of  A17 
causes  the  74150  multiplexer 
A19  to  select  a  signal  From  Its 
inputs  to  be  fed  to  the 
standard's  output  buffers. 
A18,  a  74154  binary  to  one 
of  sixteen  decoder,  enables 
the  corresponding  LED. 

To  change  frequencies  on 
the  standard,  depress  the 
STEP     push-button.     The 

standard  will  step  through  its 
eleven  outputs,  one  every  .8 
seconds,  until  the  button  is 
released.  When  the  desired 
frequency  is  reached,  as  indi- 
cated by  its  LED,  you  have 
three-quarters  of  a  second  in 
which  to  release  the  button 
before  the  standard  steps 
again. 

Because  of  the  additional 
current  required  by  the  elec- 
tronic switch,  the  2200  uF 
filter    capacitor     should    be 

changed  to  4700  uF  if  this 
circuit  is  added. 

The  remaining  gates  of  the 
7400  are  used  as  output 
buffers.  The  two  used  for 
TTL  outputs  will  drive  ten 
TTL    loads    apiece.    One   of 


these  gates  buffers  the  1000 
kHz  output  of  A2a  and 
makes  it  available  at  a  BNC 
jack  on  the  rear  panel,  The 
other  takes  the  output  of 
ASc,  which  is  controlled  by 
the  frequency  selector  and 
the  BURST  switch,  and 
makes  it  available  at  a  BNC 
jack. 

The  output  to  a  receiver  is 
from  A8b  through  a  100  pF 
capacitor  and  a  500  Ohm  pot 
used  as  a  signal  level  atten- 
uator. Connection  of  the  pot 
as  shown  on  the  schematic 
prevents  the  receiver  sen- 
sitivity from  being  affected 
by  the  attenuator  setting. 

The  power  supply  uses  the 
ubiquitous  LM309K  +5  volt 
regulator.  Since  the  circuit 
draws  only  250  milliamperes, 
the  project  case  can  be  used 
as  the  heat  sink.  Dissipation 
of  the  309  is  only  0.7  Watts. 

Substitution  for  the  sur- 
plus 7  volt  power  transformer 
I  used  is  easy.  Use  a  1 2.6  volt 
center-tapped  filament  trans- 
former in  the  configuration 
of  Fig.  3. 

In  order  to  use  the  unit  in 


the  field,  provision  is  made 
for  an  external  dc  input.  The 
,01  uF  capacitor  removes 
stray  rf  from  the  power  tines 
and  the  series  diodes  prevent 
damage  from  polarity 
reversal.  Two  diodes  were 
used  because  I  feel  that  the 
14.5  volts  of  a  car  battery 
under  charge  come  perilously 
close  to  the  filter  capacitoi 
16  volt  rating.  With  the  two 
diodes  shown,  applicable  dc 
input  voltage  is  9-15  volts. 
With  the  appropriate  filter 
capacitor  voltage  rating  and  a 
single  diode,  voltages  in  the 
range  of  8  to  25  can  be  used. 
Do  not  leave  out  the  .22 
uF  bypass  capacitor  on  the 
309  input.  It  prevents  oscilla- 
tion of  the  device  should  a 
remote  battery  be  used  as  a 
power  source. 

Construction 

Because  of  the  high  speed 
switching  characteristics  of 
TTL  and  the  high  frequency 
harmonic  content  of  the 
output  waveforms,  each  IC  is 
a  transmitter  and  each  inter- 
connecting wire  is  an 
antenna.  A  thoughtful  layout 
and  careful  construction  are 
important  to  minimize  un- 
wanted radiation, 

Swi  tching  transients 
appearing  on  the  Vcc  and 
ground  lines  can  add  un- 
wanted noise  to  the  output.  I 
used  a  prototyping  board 
with  Vcc  and  ground  planes 
to  minimize  glitches.  A 
printed   circuit   board  would 


be  even  better.  If  you  wish  to 

build  the  circuil  with  wire 
wrap  sockets  on  vector  board, 
use  bus  wire  for  the  power 
leads  to  the  sockets.  An  effec- 
tive technique  is  to  interleave 
Vcc  and  ground  bus  wires  for 
each  row  of  IC  sockets,  with 

row  not  containing  more 
than  a  half-dozen  ICs. 

Bus  wire  should  also  be 
used  to  connect  the  board 
directly  to  the  309.  Do  not 
invite  problems  by  grounding 
the  board  to  the  chassis.  Con- 
nect the  chassis  to  the  309 
case,  the  board  to  the  309 
case,  and  the  rectifier  ground 
to  the  309  case.  This  prevents 
the  board  ground  from  rising 
above  the  power  ground  and 
developing  noise  problems. 

Asynchronous  TTL 
devices  such  as  the  7490  gen- 
erate plenty  of  switching 
transients.  Put  a  .1  uF  bypass 
capacitor  between  Vcc  and 
ground  at  each  device  socket 
and  another  at  the  power 
input  to  the  board.  Bypass 
the  309  input  and  output  as 
shown  in  the  schematic  to 
prevent  spikes  and  oscillation. 

The  leads  connecting  the 
frequency  divider  ICs  and  the 
selector  switch  make  excel- 
lent antennas,  so  shield  the 
output  from  the  board  to  the 
attenuator  pot  and  from  the 
pot  to  the  output  terminals 
with  RG-174  coax  to  reduce 
unwanted  pickup.  Long  un- 
shielded leads  will  reduce  the 
effective  control  range  of  the 
pot. 
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OSCILUlOfl 


TO   A2B 


F^p    4. 


Mechanical    stability    wi 

be  reflected  in  electrical 
stability.  Rigidly  mount  the 
crystal  and  trimmer  capacitor 
close  to  the  7404  oscillator. 

Changes 

For  those  who  would  like 
accurate  channel  markers  for 
2  meter  FM,  try  a  3000  kH£ 
crystal  in  the  oscillator.  This 
frequency  can  be  divided  by 
two  7490s  to  30  kHz  for 
standard  channels  and  then 
by  half  of  a  7474  to  cover 
splinter  channels.  The  divide 
by  three  circuit  of  Fig.  4 
replaces  A2a  to  retain  the 
outputs  of  the  present 
standard1 


With  CMOS  prices  falling 
and  use  of  these  devices  in- 
creasing, you  may  wish  to 
provide  an  output  compatible 
with  CMOS  logic  circuits.  A 
7406  open  collector  hex 
inverter  package  with  a  2k 
^ullup  resistor  could  be 
added  to  interface  with 
CMOS  logic  levels,  Such  an 
arrangement  will  have  a 
deleterious  effect  on  high  fre- 
quency harmonic  content, 
but  will  be  fine  for  signal 
injection  to  a  CMOS  circuit.  ■ 

Reference 

1  Ed    Noll,    "Circuits  and    Tech 
niques:   Digital   IC  Oscillators  and 
Dividers/'    Ham    Radio.    August, 
1972,  p.  66, 
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Quality  for  an  Economy  Price 

Solid  State  Construction 
Linear  Switch  (FM/SSB) 
Broad  Band 


Model     Input       Output 

702       1DW-20W   50W-90W 
702B     1W-   5W     60W-&0W 


Typical 

lOW*n/70Wout 
1W  in/70 W  out 


Frequency      Price 

143- 149MHz    SI 39.00 
143-149MHz    5169,00 


Now  get  TPL  COMMUNICATIONS  quality  and 
reliability  at  an  economy  price.  The  solid  state  construc- 
tion, featuring  magnetically  coupled  transistors  and  a 
floating  ground,  gives  you  an  electronically  protected 
amplifier  that  should  last  and  last. 

The  Linear  Bias  Switch  allows  you  to  operate  on  either 
FM  or  SSB,  The  702  and  702B  are  exceptionally  well 
suited  for  2-meter  SSB<  Typical  power  output  levels  as 
high  as  100W  PEP  can  be  achieved  with  the  proper  drive* 

The  broad  band  frequency  range  means  that  your 
amplifier  is  immediately  ready  to  use.  No  tuning  is 
required  tor  the  entire  2-meter  band  and  adjacent  MARS 
channels  on  T PL's  new  Scona-tinB  . 

See  these  great  new  additions  to  the  TPL  COM* 
MUNfCATIONS  product  line  at  your  favorite  radio  dealer 

Ca//  or  wrrte  for  prices  and  infor- 
mation on  TPls  compile  ime  of 
amateur  and  commercial  amplifiers 

COMMUNICATIONS  INC. 

1324  W,  I35TH  ST,.  CAROENA.  CA  P0247*f2f3>  53B-98U 

Cwodo:  ACS  irmwnds  &  Son*  Lfd-,  2B5  Yficfctond  Blvd..  WillwJole,  Ohl«roM2J  ISA 
Export  :  EMEC  Inc.,  2350  Wh  30ft.  A**™^  Hatlmfttte*  Flo.  33009 


IRON  POWDER  T0R0IDS 

CORE 

SIZE 

MIX  2 

,^30MHz 

u«  10 

MIX  6 

10-90MH* 

u  -  8.5 

MIX  12 
60- ZOOM  Hr 

u  -  4 

SIZE 
OO 
(in.) 

PRICE 
USA 

T  200 

120 

2.00 

3.25 

T-106 

135 

1.06 

1.50 

T-eo 

55 

45 

.80 

.B0 

T-6B 

57 

47 

21 

66 

65 

T-50 

51 

40 

18 

.50 

.55 

T-2& 

34 

27 

12 

.25 

.40 

RF  FERRITE  T0R0IDS 

CORE 
SIZE 


F  240 


F  125 


F  87 


F  50 


F  37 


F  23 


MIXQ1 

12S 


u 


1300 


900 


600 


500 


400 


190 


MIXQ2 

u  ■=  40 


400 


300 


190 


190 


140 


60 


2,40 


125 


.87 


.50 


.37 


23 


PRICE 
1A 


6.00 


3.00 


2.05 


1.25 


1.25 


1  10 


Chttti  above  tfiow  uH  per  100  turns-  IHe  iron  powder 
toroids  for  tuned  circuit*  Use  f wr it*  foroicfi  ior 
broadband  transformers  Ql  for  .1-70  MHr,  Q2  for 
10*160  MHl. 

Fftrutfl  beadi  20-500  MHz  (fit  #18  wire!  $2.00  Dot. 
Wideband  chokes  20  500  MHt  (Z=850  ohmsl  95«  Ea. 

Specify  cor*  vze  and  mix.  Pack  and  ship  50*  USA  and 
Canada.  Air  parcel  poll  delivery  worldwide  52-00:  G% 
tax  in  Calif  ,  Fast  servicer  Corn  irhjpped  from  slock  via 
firit  class  mail  or  air.  Send  for  free  brochur*. 
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YOUn  HAM  TUBE 
HEADQUARTERS  ! 

TUBES  BOUGHT.  SOLD  AND  TRADED 
S  I'/:   $$$      HIGH  $$$  FOR  YOUR  Tl  Hi 

MONTHLY  SPECIALS 


3CX1QOOA7/3283 

$225,00 

81  1  A    S   8.50 

3CX 1500  A  7/887  7 

205,00 

813           18,00 

3  500Z 

48,00 

6146B       4.50 

3 10002 

120,00 

6360         3.75 

4  125A 

42,00 

6883B       4.95 

4400A 

45.00 

8122        39.00 

4 1000 A 

165.00 

8236       22.00 

4CX250B 

27,50 

8908          5.25 

572B 

22.00 

8950          4.75 

Eimac  Tubes  &  Accessories  in  Stock 
Write  or  phone  for  types  not  listed 

BRAND  NEW"#*FACTQBY  GUARANTEED 

TOP  BRAND  Popular  Receiving  Tube  Types, 
BRAND  NEW  75%+  Off  List*  Factory  Boxed. 
FREE  LIST  Available  -  includes  full  fine  of  RF 
Power  Transistors.  Minimum  Order  $25+ 


COMMUNICATIONS.  Inc 

2115  Avenue  X 
Brooklyn.  NY    11235 
Phone  12121  646-6300 


SER  VING  THE  INDUSTRY  SINCE  J  922 
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W.  J.  Prudhomme  WBSDEP 
1405  Richland  Avenue 
Metairie  LA   70001 


The  Incredible 


Lambda  Diode 


--  you  can  even  make  it  yourself! 


Do  you  remember  the 
Tunnel  Diode  of  days 
gone  by?  You  may  have  seen 
it  used  in  various  oscillator 
and  converter  circuits  and  in 
other  types  of  high  frequency 
applications.  The  main 
reasons  for  using  these 
devices  were  low  power  con- 
sumption, good  frequency 
stability,  and  extremely 
simple  circuitry.  In  addition 
to  these  features,  it  is  also 
possible    to   use  the  Tunnel 


Diode  as  a  voltage  controlled 
oscillator  well  up  into  the 
VHF  range.  With  all  of  these 
features  and  the  availability 
of  low  cost  devices,  il  would 
seem  thai  Tunnel  Diodes 
would  find  their  way  into  a 
lot  of  circuits,  right?  Wrong. 
For  one  reason  or  another, 
the  Tunnel  Diode  has  not 
been  used  to  a  great  extent  in 
everyday  electronic  circuits. 
Perhaps  they  were  not  sophis- 
ticated    enough     for     some 


BIAS VOLTS 


Fig.  L  Typical  characteristics  of  a  Tunnel  Diode,  showing  the 
negative  resistance  region  of  the  voltage  vs.  current  curve. 


designers  or  maybe  the  device 
was  not  suited  for  the  appli- 
cation at  hand.  But  for  what- 
ever    the    reasons  have 

been,  wc  have  turned  to  other 
devices,  such  as  the  FET,  for 
oscillator   circuits  and  oth 
high   frequency  applications. 

just  recently,  a  new  circuit 
device  has  been  developed 
that  behaves  like  a  Tunnel 
Diode,  but  has  all  of  the 
advantages  of  field-effect 
transistors,  The  new  device  is 
called  a  Lambda  Diode,  for 
reasons  which  will  become 
apparent  later,  and  is  the 
subject  of  this  article. 

Background 

Before  leaving  the  Tunnel 
Diode  completely,  perhaps  a 
review  of  its  characteristics 
will  help  in  understanding 
how  the  Lambda  Diode 
works  and  how  to  apply  it 
properly. 

The  Tunnel  Diode  is  a 
basic  two  terminal  device  that 
exhibits  a  negative  resistance 
at  certain  voltages.  What  this 
means  is  that  as  the  voltage 
across  the  device  is  increased, 
the  current  will  also  increase 
up    to    a    point.    When    the 


voltage  reaches  this  particular 
value,  the  current  through  the 
device  will  level  off.  Then  any 
further  increase  in  voltage 
will  result  in  a  proportional 
decrease  in  current  through 
the  device.  This  characteristic 
is  illustrated  in  Fig.  1 . 

The  negative  resistance  is 
the  result  of  the  diode  having 
a  small  p-n  junction  with  a 
high  concentration  of  impur- 
ities in  the  p-type  and  n-type 
semiconductor  materials. 
Having  a  high  impurity 
density  makes  the  junction 
depletion  region  narrow  so 
that  the  electrical  charges  can 
transfer  across  the  region  at 
almost  the  speed  of  light. 
This  effect  is  called  "tunnel- 
ing" and  was  First  discovered 
in  1957  by  Dr.  Leo  Esaki 
when  he  announced  the 
results  of  his  experiments 
dealing  with  highly  doped  p-n 
junctions.  This  was  the  first 
time  a  negative  resistance 
device  was  produced, 
although  the  tunneling  effect 
was  predicted  mathematically 
as  early  as  1929  by  three 
physicists, 

It  is  this  tunneling  effect 
in     the     negative     resistance 
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region  on  the  characteristic 
curve  of  the  device  that 
makes  it  possible  to  achieve 
amplication,  pulse  generation, 
and  rf  energy  generation. 

While  the  Tunnel  Diode 
held  great  promise  when  it 
was  first  introduced,  it  seems 
to  have  been  sidestepped  in 
our  race  for  better  and  more 
efficient  devices.  Perhaps  it 
deserves  a  closer  look  by 
many  of  us  who  have  for- 
gotten how  easy  it  is  to  use  in 
designing  electronic  circuits. 
Coming  to  our  aid  in  this 
regard  is  a  new  device  that 
brings  the  negative  resistance 
circuit  element  into  a  new 
realm  of  activity.  The  new 
device  is  called  the  Lambda 
Diode  and  it  appears  to  have 
a  very  exciting  future. 

The  Lambda  Diode 

Like  its  tunnel  diode 
counterpart,  the  Lambda 
Diode  is  also  a  two  terminal 
device,  but  it  is  constructed 
with  a  pair  of  complementary 
depletion-mode  junction- 
Re  Id-effect  transistors  con- 
nected as  shown  in  Fig.  2. 
According  to  manufacturers 
of  the  device,  it  is  easier  to 
fabricate  than  conventional 
devices  and  it  can  be  pro- 
duced on  one  chip  along  with 
other  devices.  However, 
unlike  Tunnel  Diodes, 
Lambda     Diodes     are     not 


limited  to  a  narrow  resistance 
region  and  consequently  can 
be  produced  with  a  wide 
range  of  characteristics* 

Although  these  devices  are 
too  new  to  be  available  on 
the  surplus  market,  it  is 
possible  to  build  your  own 
Lambda  Diode  from  a  com- 
plementary pair  of  JFET 
transistors.  Fig,  3  shows  the 
general  layout  for  the 
Lambda  Diode  constructed 
from  an  n-channel  and  a 
p-channel  JFET  available 
from  Radio  Shack  and  other 
suppliers. 

The  name  for  the  device  is 
derived  from  the  shape  of  its 
voltage-current  characteristic 
curve,  as  shown  in  Fig.  4. 
Like  the  Tunnel  Diode,  when 
a  positive  voltage  is  applied  to 
the  anode  of  the  Lambda 
Diode,  the  current  through 
the  device  increases  until  the 
applied  voltage  reaches  the 
pinctvoff  voltage  of  one  of 
the  devices.  At  this  point  on 
the  curve,  the  voltage  is  called 
the  peak  voltageJ  Vp,  and  the 
peak  current  is  lp,  Increasing 
the  voltage  further  will  cause 
the  current  to  decrease  until 
the  applied  voltage  is  equal  to 
the  sum  of  the  pinch-off 
voltages  of  both  JFETs.  At 
this  point,  the  voltage  is 
referred  to  as  the  valley 
voltage,  Vv,  and  both  of  the 
JFETs  are  cut   off.   Current 
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Fig.  3.  This  is  a  top  view  showing  how  two  complementary 
transistors  are  connected  to  form  a  Lambda  Diode,  JFETs 
from  Radio  Shack  (276-112)  were  used  in  this  instance, 
although  a  2N4360  or  similar  could  be  used  for  the  p-channel 
and  a  2N381 9  or  similar  could  be  used  for  the  n-chonneL 


Fig.  2.  The  Lambda  Diode  is  a  two  terminal  device  consisting 
of  a  pair  of  complementary  depict ion-mode  junction-field- 
effect  transistors  connected  as  shown. 


draw  in   this  state  is  low  (in 

the  order  of  a  few  nanoamps) 
and  this  feature  makes  the 
device  a  good  choice  for  low 
power  consumption  applica- 
tions. This  minimal  current 
will  be  limited  for  further 
increases  in  voltage  until 
breakdown  of  one  of  the 
gates  occurs. 

The  basic  characteristics  of 
this  diode  make  it  useful  for 
many  applications  including 
oscillators,  transistor  protec- 
tive circuits,  battery  monitors 
and  many  other  circuits 
requiring  low  "off"  states  at 
high  voltages* 

Lambda    Diode  Applications 

One  useful  application  for 
the  Lambda  Diode  is  an  elec- 
tronic fuse  that  is  non- 
destructive, fast  acting  and 
provides  low  current  protec- 
tion, Three  such  protective 
circuits  are  shown  in  Fig,  5. 
When  an  abnormally  high 
voltage  is  applied  to  the 
power  transistor,  the  diode 
will  move  into  its  negative 
resistance  region,  effectively 
cutting  off  bias  to  the  tran- 
sistor and  allowing  it  to  turn 
off  and  protect  itself.  For 
higher  current  applications, 
the  diode  can  be  connected  En 
Darlington  fashion  as  shown 
in  Fig.  5(b).  Similarly,  for 
higher  voltages,  it  can  be  con- 
nected as  a  sensing  element  to 


control  a  particular  transistor 
as  shown  in  Fig.  5(c), 

Battery  Voltage  Monitor 

Since  the  diode  displays  a 
bistable  switching  charac- 
teristic with  almost  zero 
standby  current  draw,  it  also 
makes  a  good  battery  voltage 
monitor.  Simply  connect  the 
Lambda  Diode  as  shown  in 
Fig.  6,  using  a  2N2222  tran- 
sistor and  any  LED  as  a  low 
voltage  indicator.  Voltage 
measurements  on  the  two 
JFETs  I  used  resulted  in  the 
LED  being  switched  on  at  8,7 
volts.  This  "switch  onM 
voltage  was  found  to  be  ideal 
for  devices  powered  by  a  9 
volt  transistor  battery.  How- 
ever, you  can  change  this 
transfer  point  by  selecting 
JFETs  with  higher  or  lower 
pinch-off  voltages  than  the 
ones  I  used. 

In  this  particular  circuit,  as 
long  as  the  battery  stays  in  its 
normal  operating  range,  the 
device  will  not  draw  any 
current  due  to  its  excellent 
"off"  state  characteristics. 
For  this  reason,  the  Lambda 
Diode  makes  an  ideal  battery 
voltage  monitor. 

Power  Failure  Monitor 

Another  application  for 
the  Lambda  Diode  is  a  power 
failure  monitor  as  shown  in 
Fig.  7.  This  particular  circuit 
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Fig.  4.  Like  the  Tunnel 
Diode,     (he    Lambda    Diode 

displays  a  negative  resistance 
characteristic  when  its  bias 
voltage  f$  increased  past  the 
peak  shown  on  the  graph. 

Fig.  5.  The  Lambda  Diode 
makes  an  excellent  electronic 
fuse  when  it  is  used  to  supply 
bias  to  the  transistor  it  is 
protecting.  An  increase  In 
current  will  cause  the  voltage 
drop  across  the  collector 
resistor  to  increase,  turning 
the  Lambda  Diode  off.  This 
will  in  turn  cause  the  tran- 
sistor to  stop  conducting.  For 
higher  current  capabilities,  it 
can  be  connected  in  Darling- 
ton  fashion,  and  for  higher 
voltages  it  can  be  connected 
as  shown  in  (c). 
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V 

Fig.  6.  Battery  ix)ttage  monitor*  With  the  Lambda  Diode  I  was 
using,  the  LED  would  turn  on  at  SJ  mtts,  which  makes  it 
ideal  for  a  9  volt  transistor  battery.  However,  by  using  other 
jFETs  with  diffi'uni  pinch -off  voltages,  it  may  be  possible  to 
raise  this  transition  mltagt    to  monitor  other  power  supplies. 


+V 


SENSE 


VOLTAGE 


(C  ) 
SENSING  ELEMENT 


will  find  application  in 
products  such  as  digital 
docf^  security  systems,  and 
computer  operations. 
Basically,  two  transistor 
drivers  are  connected  to  LED 
indicators,  with  one  transistor 
biased  by  the  Lambda  Diode, 
Under  normal  operating  con- 
ditions, the  diode  is  off,  keep- 
ing transistor  ?fl  Lurned  off. 
Under  these  conditions,  only 
transistor  #2  is  on,  with  the 
green  LED  indicating  j 
"power  on"  condition,  When 
a  power  failure  occurs,  of 
course,  both  LEDs  will  be  off 
for  the  duration  of  the  power 
failure.  Then  when  power  is 
restored,  the  Lambda  Diode 
will  be  "on"  causing  the  red 
LED  to  come  on,  indicating  a 


power  failure  has  occurred, 
and  the  green  LED  will  be 
off.  After  the  reset  button  is 
pushed,  the  red  LED  will  go 
off  and  the  green  LED  will 
turn  on.  Since  the  diode  is 
last  acting,  this  circuit  wilt 
also  detect  momentary 
outages  in  the  nanosecond 
range. 

Basic  Oscillator 

Being  similar  to  the 
Tunnel  Diode  in  many 
respects,  the  Lambda  Diode 
will  also  find  many  applica- 
tions as  an  oscillator  in  af,  rf, 
and  dc-to»ac  converters  as 
shown  in  Fig.  8.  Since  the 
diode  is  so  efficient,  it  draws 
very  little  current  and  conse- 
quently there  is  very  little 
internal  heating  of  the  device. 
This  results  in  excel  lent  tem- 
perature stability,  and  it's  a 
natural  as  the  baste  active 
clement  in  a  vfo  nr  local 
oscillator. 

Building  a  basic  oscillator 
circuit  is  simple  —  all  you 
have  to  do  is  add  an  LC  tank 
circuit  and  a  6  to  12  volt 
power  supply.  The  actual 
value  of  the  supply  voltage 
will  depend  on  the  particular 
JFETs  you  use  to  make  up 
the  Lambda  Diode,  However, 
the  actual  voltage  is  not 
critical  as  long  as  you  bias  the 
device  in  the  negative  resis- 
tance region  of  its  charac- 
teristic curve. 
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Fig.  7,  Power  failure  monitor. 
This  circuit  wilt  indicate  a 
power  failure  on  a  bus 
between  8  to  20  volts.  As 
long  as  this  voltage  is  main- 
tained, only  the  green  LCD 
will  be  on  If  the  power  fails 
and  is  later  restored,  the 
green  LED  wilt  turn  off  and 
the  red  LED  will  remain  on 
until  the  reset  button  is 
pressed. 

There  are  many  applica- 
tions for  a  simple  oscillator  of 
this  type,  from  QRP  trans- 
ceivers to  clip  oscillators, 
signal  generators,  antenna 
testing  devices,  radro  control 
applications  and  whatever 
you  want  to  dream  up.  It's 
also  possible  to  amplitude 
modulate  the  device,  with  a 
tone  or  voice,  with  excellent 
results.  Although  I  have  not 
tried  SSB  or  FM  with  the 
device  at  this  time,  I  feci 
reasoridbly  sure  thai  the 
oscillator  will  work  here,  too. 

Since  the  Lambda  Diode 
maintains  an  almost  infinite 
impedance  in  its  valley 
region,  very  little  energy  will 
be  absorbed  from  the  tank 
circuits.  This  is  the  basic 
reason  why  the  Lambda 
Diode  is  so  efficient  as  an 
oscillator  and  can  produce  an 
output  amplitude  voltage  of 
twice  the  supply  voltage. 
Also,  because  of  its  effi- 
ciency, the  out  put  amplitude 
will  remain  constant  over  its 
operating  frequency  range, 
even  when  the  capacitance  in 
the  tank  circuit  is  varied  to 
change  the  frequency.  This 
feature  alone  would  make  l he 
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device  an  excellent  choice  for 
a  dip  oscillator  circuit, 

Future  Possibilities 

Being  a  relatively  new 
device,  the  potential  applica- 
tions are  just  beginning  to 
emerge.  Experimentation  is 
presently  being  conducted  ofi 
combining  the  Lambda  Diode 
with  other  devices,  as  well  as 
connecting  two  devices  in 
series  with  similar  polarity 
orientation  (and  also  with 
opposing  polarity  orientj- 
tion).  The  characteristics 
produced  by  such  circuits  arc 
pi  oving  to  be  very  interesting. 

There  is  also  the  possi- 
bility of  using  the  diode  as 
the  basis  of  a  new  memory 
cell  which  is  only  two-thirds 
the  si^e  of  conventional 
CMOS  memory  cells.  Since 
the  Lambda  Diode  operates 
as  a  flip  flop,  only  one  bit 
line  is  required  to  activate  the 
celL  By  incorporating  two 
additional   MOSFETs,  a  new 


CMOS  memory  cell  can  be 
made  using  a  total  of  four 
transistors  as  opposed  to  the 
six  now  required  for  conven- 
tional memories. 

Regardless  of  how  the 
Lambda  Diode  is  used,  it  is 
evident  that  ihis  versatile 
device  is  capable  of  perform- 

RF  TANK 


ing  many  useful  tasks.  How 
well  we  use  it  wilt  depend  on 
our  own  ingenuity,  ■ 

Reference 

Kano,  Iwasa,  Takagi,  Teramoto, 
"The  Lambda  Diode:  A  Versatile 

Negative  Resistance  Device," 
Electronics,  June  26,  1975,  page 
t05. 
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6-  15  V 

Fig.  8.  Basic  oscillator.  To  construct  &  small,  low-powered 
signal  source,  aft  that  is  required  is  the  Lambda  Diode,  an  LC 
circuit  tuned  to  the  proper  frequency,  and  a  power  supply. 
The  oscillator  may  also  be  tone-modulated  with  excellent 
results. 
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Bill  Gulledqe  KSUAR 
Route  I  Box  264-A 
Downsville  LA    71234 


Mechanical  RTTY  Buffer 

—  using  a  tape  punch  and  a  clock 


If  you  are  active  at  all  on 
amateur  radio  teletype,  ii 
is  almost  certain  you  have 
seen  someone  sending  with 
that  nice,  even  tempo  which 
usually  means  he  is  using  a 
buffer  of  some  sort  between 
his  keyboard  and  transmitter. 
Recently  there  has  been  a 
fine  solid  state  device  for  this 
purpose  described  in  the 
RTTY  journal, '  However,  if 
you  are  interested  in  a  cheap 
and  dirty  way  to  get  the  same 
type  of  transmissions,  this 
article  is  for  you. 

Referring  to  Fig,  1,  you 
can  see  it  is  really  a  simple 
device.  It  uses  one  of  the 
NE-555  solid  state  timer 
chips,  and  very  little  else. 
What  we  have  is  actually  a 
free  running  multivibrator, 
the  speed  of  which  can  be 
varied.  The  one  I  built  will  go 
down  to  about  one  character 
every     fifteen     or     twenty 
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seconds,  all  the  way  up  to  full 
machine  speed.  There  are  pro- 
visions made  for  bypassing 
the  buffer  entirely,  also. 

Rl  is  the  speed  control, 
R2  is  necessary  to  prevent 
exceeding  the  voltage  rating 
of  pins  6  and  7,  and  R3 
determines  how  long  the 
relay  will  hold  in.  This  can  be 
varied  to  suit  your  own 
needs;  the  higher  the  resis- 
tance of  R3,  the  longer  the 
relay  will  hold  during  each 
pulse.  This  time  period  must 
not  exceed  1 63  milliseconds, 
if  using  60  words  per  minute 
(45.45  baud).  !f  this  period  is 
exceeded,  more  than  one 
character  will  be  tripped  off 
at  a  time. 

RY-1  is  any  relay  which 
will  operate  on  the  voltage 
you  are  putting  on  the 
NE-555.  In  my  case,  it  is  a  six 
volt  dc,  single  pole,  single 
throw  relay  —  a  cheap  one  I 
had  in  the  junk  box.  The 
filter  across  the  contacts  of 
the  relay  is  used  to  cut  down 
on  the  arcing  while  the  buffer 
is  in  use.  Since  you  are 
switching  115  V  ac,  there  is 
quite  a  bit  of  arcing  if  this  is 
not  used,  and  the  contacts 
will  not  last  as  well. 

The  output  of  the  buffer  is 
connected  in  series  with  the 
tight  tape  contacts  in  your 
transmitter-distributor  (T.D.). 
This  allows  these  to  remain  in 
the  circuit  just  in  case  you  set 
the  speed  of  the  buffer  too 
high  and  the  T.D.  catches  up 


with  the  tape  you  are  send- 
ing. 

Construction  is  by  no 
means  critical-  I  built  mine  on 
perfboard,  but  a  small  printed 
circuit  could  easily  be  fabri- 
cated, Mine  is  bolted  to  the 
inside  of  the  model  19  table, 
using  standoffs,  with  the  con- 
trol switch  and  speed  control 
pot  through  the  side  of  the 
table  where  they  are  easily 
accessible. 

This  unit  can  be  used  with 
any  automatic  send-receiver 
(ASR)  machine.  Set  the  key- 
board for  "tape  only,"  and 
get  enough  slack  in  your  tape 
to  feed  the  end  into  the  T.D.t 
under  the  tight  tape  control 
rod.  Turn  on  the  switch 
which  activates  the  pulser  and 
set  the  speed  control  to  a 
point  where  you  can  at  least 
keep  up  with  the  sending 
rate.  If  you  are  far  enough 
ahead,  you  can  backspace  and 
correct  errors  before  they  are 
sent.  Your  machine  will  now 
transmit  smoothly  and 
steadily,  and  your  printer  will 
show  what  is  sent,  and  when. 
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By  using  this  method  you 
have  one  advantage  over  the 

solid  state  unit.  That  is,  you 
have  a  tape  of  what  you  have 
sent  in  case  QRM  takes  out  a 
lot  of  it,  and  it  can  be  sent 
ajpin,  either  slowly  or  at  full 
machine  speed.  The 
mechanical  buffer  is  a  bit 
noisy,  but  it  docs  the  job* 
Mine  has  been  in  operation 
for  several  months  without 
any  problems. 

Fig.  2  is  the  simple  power 
supply  I  am  using.  The 
NE-555  only  requires  about  3 
miiliamps,  so  the  rating  of  the 
transformer  is  almost  entirely 
dependent  upon  the  current 
requirements  of  the  relay  you 
use. 

My  thanks  to  Bob 
Crumley  K4DXR,  who  gave 
me  the  original  idea  for  this 
unit,  and  for  his  encourage- 
ment to  build  it.  ■ 

Reference 

1  "UART,"  Hoff  and  Nurse,  April 
1974,  RTTY  Journal,  and  "Using 
the  UART/'  Hoff  and  Nurse,  May 
1974.  RTTY  Journal. 
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Fig.  2.  Note:  S-l  Is  o  double  pofet  double  throw  switch  wired 
so  when  the  ac  is  off  the  other  set  of  contacts  short  out  the 
contacts  on  RY-L 
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Remote  Motor-Controlled 

Coax  Antenna  Switch 

•  Control  unit  works  on  110/220 
VAC,  50760  Hzh  and  supplies 

necessary  DC  to  motor. 

•  Excellent  for  single  coax  feed  to 
multiband  quads  or  arrays  of 
monobanders.  The  five  positions 
allow  a  single  coax  feed  to  three 
beams  and  two  dipoles,  or  other 
similar  combinations. 

•  Control  cable  (not  supplied) 
same  as  for  HAM-M  rotator. 
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It's  easy  to  switch  dc  off 
and  on  with  a  transistor, 
but  what  do  you  use  to 
switch  ac?  A  relay  would 
work,  but  this  is  bulky,  and 
consumes  power  to  perform 
its  work.  An  SCR  would 
work,  except  that  it  can  only 
conduct  for  about  half  the 
applied  sine  wave,  resulting  in 
half  voltage  being  applied  to 
the  load.  Or  you  could  use 
two  SCRs,  connected  back  to 
back.  However,  Lhis  configur- 
ation is  already  available  in 
one  package  known  as  a  if  sac. 
A  triac  is  much  like  an 
SCR,  except  that  it  will 
conduct  for  very  near  360 
degrees.  Triacs  have  three 
terminals,  normally  called 
Main  Terminal  One,  Main 
Terminal  Two,  and  Gate. 
MT1  and  MT2  can  be 
considered  the  normally  open 
contacts  of  a  relay,  and  the 
gate    the  coil    of  that  relay. 

(Figs.  1  and  2.} 

To  activate  the  triac, 
trigger  current  is  applied  to 
the  gate.  This  current  can  be 
cither  polarity  dc  or  ac.  Once 
the  triac  has  turned  on( 
current  on  the  gate  can  be 
reduced  to  a  much  smaller 
value,  called  holding  current 
MT1  and  MT2  will  remain 
"closed"  as  long  as  gate 
current  is  at  least  this  value. 
If  gate  current  is  removed, 
MT1  and  MT2  are  again 
isolated. 

To  operate  a  triac  as  a 
switch,  we  want  it  to  be  on 
for  360  degrees  of  the  applied 
sine  wave  ac.  For  this 
condition,  gate  current  must 
be  at  least  the  value  required 
to  operate  in  mode  III 
positive.  For  instance,  the 
RCA  type  40668  is  rated  at  8 
Amps,  200  volts  rms,  and 
requires  80  mA  gate  current 
for  this  mode, 

Let*s  suppose  we  have 
built  a  high  power  linear 
amplifier,  complete  with 
safety  interlock  switches. 
These  could  be  small 
microswitch  types,  wired  as 
in  Fig,  3.  Resistor  R  is  found 
by  dividing  gate  current  into 
gate  voltage,  RlHojc  the 
switch  is  closed,  gate  voltage 


P.  Scott  Smith  WB9JSE 
7723  W.  Bender  Ave. 
Milwaukee   Wl   55218 


Have  You  Used 

a  Triac  Yet? 


-  -  nifty  solid  state 
ac  relay  gadget 


will    be   120  volts.  Using  80 

mA  for  gate  current,  we  get  a 
value  of  1500  Ohms  for  R, 
To  be  on  the  safe  side,  use 
five  to  ten  times  the  required 
gate  current,  or  one  fifth  to 
one  tenth  the  value  of  R.  In 
actual  use,  any  value  from 
100  to  500  Ohms  wiil  work 
well. 

If  R  is  replaced  with  a 
photocell,  the  triac  can  be 
turned  on  with  a  beam  of 
light  When  the  cell  is  dark, 
its  resistance  is  high,  typically 
1-3  megohms.  When  in  bright 
light,  the  cell  resistance  drops 
to  somewhere  around  1 50 
Ohms.  A  small  lamp,  taped 
tightly  to  the  cell,  will  allow 
full  isolation  of  the  signal 
voltage  from  the  triac  and  ac 
being  switched.  Any  CdS  cell 


will  do,  and  suitable  small 
lamps,  called  grain-of-wheat 
lamps,  can  be  found  at  most 
hobby  shops.  See  Fig.  A. 

The  lamp  could  be  driven 
by  a  small  signal  transistor  in 
your  terminal  unit,  and  the 
triac  could  directly  switch  ac 
to  the  TTY  motor,  for 
auto-start.  A  switch  could 
parallel  the  photocell  to  allow 
running  the  motor  as  in  a 
locaf  loop. 

Fig.  /.  Triac  symbol. 
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It  is  generally  a  good  idea 
to  put  a  resistor  and  capacitor 
in  series  across  the  main 
terminals  of  a  triac  to 
suppress  any  transients 
caused  when  the  triac  fires. 
Those  transients  could  cause 
the  triac  to  switch  on  or  off 
randomly,  or  give  sporadic 
operation.  Ten  Ohms  and  a 
.01  cap  will  do  quite  well, 
although  these  values  aren't 
critical.    These    are    only    a 
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Fig,     Z     Electro-mechanical 
equivalent. 
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couple  applications  for  iriacs, 
They  can  be  used  anywhere  a 
relay  could  be  used,  and  are 
priced  low  enough  to  be 
competitive  with  a  relay 
capable  of  handling  an 
equivalent  current.  Of  course, 
they  have  no  moving  parts, 
are  small  and  light,  and  are 
well  suited  for  printed  circuit 
board  applications. 

For  much  more  detailed 
information  on  theory  of 
operation,  and  ideas  for  zero 
voltage  switching  and  light 
dimmer  circuits,  consult  the 
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Fig.  3.  Door  interlock  using  triac 


Fig.  4.  Optically-isolated  switch  for  7TK 


RCA     manual,      Thyristors,      Rectifiers,     and     other      Diodes." 
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Ham  Help 


I  am  greatly  frustrated!!!  You  and 
the  locals  in  Lafayette,  Ind..  are 
always  trying  to  increase  the  numbers 
of  amateur  radio  operators,  Well,  I 
used  to  be  a  Chicken  Bander  with 
bootlegging  capabilities  using  a  Sil 
tronix  101 1 C  and  a  Tempo  One  that 
had  been  converted  for  C3  band. 
Those  days  are  over  with;  all  I  have 
new  is  a  Yaesu  FR-101S  receiver  with 
all  the  bands  plus  2  &  6"  meters.  So  I 
did    two    more    things.   They   are   as 


follows: 

1.  Subscribed    to    your    funky 
magazine 

2.  Sought  a  U.S.  caMbook. 

After  monitoring  SO  and  2  meter 
bands  and  fogging  a  lot  of  locaf  ops,  I 
looked  them  up  in  the  caMbook.  Then 
1  would  match  the  list  with  the  local 
telephone  book.  And  1  was  shocked  to 
find  with  a  lot  of  them  that  they  were 
too  busy,  not  at  home,  etc,  etc. 
Excuses,  excuses;  wake  up  Lafayette, 


Ind.  This  kid  wants  to  join  the  ranks 
of  an  amateur.  I  think  I  am  getting  the 
point  across,  but  I  guess  the  point  is 
not  motivating  the  amateurs  in 
Lafayette,  Ind.  Wuh  Godspeed,  I  hope 
I  can  say  that  I  am  an  amateur  in  the 
near  future. 

William  A.  McQueen 
1419  South  Street 

Lafayette  IN  47905 


I  will  shortly  be  receiving  my 
Novice  license  and  I  would  like  to 
hear  from  other  hams  concerning 
indoor  antennas  to  be  used  in 
apartments  where  no  balcony  is  avail- 
able.  I  am  not  allowed  to  string  any 


outdoor  antenna  systems,  1  would 
appreciate  a  sketch  of  any  appropriate 
antenna  capable  of  working  on  80,  40, 
1 5,  and  t0  meters. 

I  will  be  running  1 80  Watts  and  will 
have  a  transmatch  available  for  match- 
ing to  my  transceiver  1  hope  someone 
has  some  good   suggestions   for   me. 

1  would  also  like  to  be  added  to  the 
list  of  ham  helpers.  I  will  give  anyone 
help  in  code  or  theory.  I  have  a  8.S,  in 
electrical  engineering  and  my  code 
speed  is  about  15  wpm. 

Thank  you  very  much,  I  think  Ham 
Help  is  a  very  good  idea. 

Bob  Hajdak 
1834  Paisley  St.  Apt  12 
Youngstown  OH  4451 1 
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The     TTL     mechanized 
keyboard      keyer 

previously  described  by 
W9UBA  and  WA9VGS*  has 
been  carried  a  giant  step 
forward  by  K6BS  {formerly 
W9HI);  Ern  liked  the 
simplicity  of  the  Keycoder  I 
design,  but  wanted  a 
completely  self-contained 
unit  with  very  low  battery 
drain  for  mobile  and  portable 
CW  use.  So  he  re  mechanized 
Keycoder  I  with  inexpensive 
and  readily  available  CMOS 
logic  elements  and  obtained 
the  following  results:  7-8 
microamps  of  power 
dissipation  during  keyer 
operation,  and  a  few  tenths 
of  a  microamp  during  the 
quiescent  state  (there's  no 
"on-off '  switch  in  his  unit). 
Ern  reports  that  he's  still 
using  the  same  9  volt 
transistor  battery  that  he 
installed  in  October,  and  that 
it's  still  reading  9  volts 
(mid-March),  Useful  battery 
life  should  about  equal  the 
shelf  life  of  the  battery. 

The  elimination  of  an  ac 
power  supply  in  this  CMOS 
keyer,  of  course,  means  less 
weight,  less  space  required, 
less  building  time,  and,  most 
important,  fewer  dollars  to 
build.  Also,  with  no  ac  leads 
coming  into  the  unit  there  is 
even  greater  immunity  to  rf 
interference  (K6BS  operates  a 
kilowatt  and  has  had  no  rf 
problems). 

As  shown  in  the  schematic 
diagram,  the  circuit  operation 
is  practically  identical  with 
that  of  Keycoder  I,  so  only 
the  differences  will  be 
commented  upon  here. 
Observe  that  pins  4,  5,  and  6 
of  U7  (lop  left  of  diagram), 
and  pins  1 1,  12,  and  13  of  U7 
(to  the  right  of  the  SCRQl), 
are  shown  as  inverters. 
Actually,  these  are  2  NAND 
gate  sections  of  a  quad 
2-input  NAND  gate  element 
(CD4011);  they  function  as 
inverters  irt  this  circuit  (the 
inputs  of  each  section  are  tied 
together),  so  are  shown  as 
inverters. 


R.  L.  Way  WA9VCS 

12116  W.  Belmar  Drive 
Hates  Corners  Wl    53 J 30 


Another  CW  Keyboard  Keyer 


-  -  CMOSed  for  ultra  low  power  consumption 


The  22k  and  10k  resistors 

and  the  0.22  uF  capacitor  in 
series  with  each  other  across 
the  9  volt  transistor  battery 
provide  a  bit  of  transient 
filtering  for  the  9  volts,  and 
the  resistors  also  serve  to 
limit  current  through  the 
SCR.  The  diode  connected  to 
the  junction  of  the  resistors 
gives  a  small  amount  of  feed- 
back around  the  SCR,  and 
may     not     be     needed, 


depending  upon  the  partic- 
ular SCR  and  R  and  C  values 
you  use. 

The  dot  generator  is  a 
relaxation  oscillator  con- 
sisting of  two  sections  of  U7 
(top  left  of  schematic)  with 
RC  feedback.  It  works  like 
this:  In  the  quiescent  con- 
dition, the  logic  slates  are  as 
shown  on  the  schematic,  and 
the  0,27  uF  capacitor  is  fully 
charged.    When    pin    I    goes 
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high,  pin  3  goes  low;  and  pin 
4  (the  dot  generator  output) 
goes  highj  starting  the  first 
dot.  With  pin  3  low,  the 
capacitor  starts  to  discharge 
toward  that  point,  but  does 
so  relatively  slowly  due  to  the 
large  resistances  in  the  dis- 
charge path.  When  the 
capacitor  has  discharged 
sufficiently >  the  voltage  at  pin 
2  falls  below  the  input 
threshold  of  the  gate,  causing 

Fig,  L  CW  code  generator, 
^indicates  ground* 
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pin  3  to  go  high,  and  pin  4  to 
go  low,  completing  the  first 

dot.  With  pin  3  high,  the 
capacitor  starts  to  charge 
again,  but  again  takes  a  finite 
time  to  do  so  because  of  the 
large  R.  When  the  capacitor 
charge  reaches  the  input 
threshold  of  the  gate,  pin  3 
goes  low  again,  and  the  cycle 
repeats,  as  long  as  pin  1  is 
high. 

In  order  to  further 
conserve  microamps,  and 
because  all  his  rigs  have 
sidetones,  K6BS  did  not 
include  a  monitor  in  his 
CMOS  keyer,  but  the  above 
dot  generator  circuit  could 
easily  be  duplicated,  with  ap- 
propriate changes  in  R  and  C 
values,  to  provide  a  code 
monitor;  only  one  additional 
294  element  would  be  re- 
quired. 

The  core  matrix  circuitry 
is  a  little  different  than  that 
in  the  TTL  Keycoder.  First  of 
all,  the  logic  is  reversed  since 
CMOS  flip  flops  are  set  with  a 
logic  "1",  rather  than  with  a 
(l0".     Hence,     the     core 


secondaries  are  connected  to 
ground,  and  phased  such  that 
a  positive  spike  is  generated 

when  a  key  is  closed  and  the 
SCR  fires.  As  with  the 
original  Keycoder,  the 
phasing  of  the  cores  can  be 
determined  experi  mental  ly 
during  construction.  The  Ik 
resistors  from  the  core 
secondaries  to  ground  are  for 
loading,  and  1  k  is  simply  a 
nominal  value.  Because  of  the 
extremely  high  input  resis- 
tance of  CMOS  elements,  all 

pins  must  be  terminated  to 
prevent     self -oscillation    and 

resultant  thermal  runaway. 
Therefore  pins  6  and  8  of  the 
CD4013  flip  flops  (U1-U4) 
are  connected  to  ground 
through  1  M  resistors.  The  22 
pF  capacitors  stretch  the 
extremely  rapid  input  spikes 
from  the  cores  into  10  usee 
wide  pulses  to  set  the  shift 
register  flip  flops, 

NPISI  transistor  02  can  be 
selected  with  sufficient  drive 
to  work  with  either  of  the 
output  schemes  discussed  in 
the  previous  article,  ■ 
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GET  TO 

THE  TOP 

FAST! 


NOW  YOU  CAN  CHANGE, 
ADJUST  OR  JUST  PLAIN  WORK 
ON  YOUR  ANTENNA  AND 
NEVER  LEAVE  THE  GROUND! 

Rohn  manufactures  towers  that 
are  designed  and  engineered 
to  do  specific  jobs  and  that  is 
why  we  have  the  FOLD-OVER 
TOWER  .  ..designed  for  the 
amateur.  When  you  need  to 
Mget  atM  your  antenna  just  turn 
the  handle  and  there  it  is,  Rohn 
"fold-over"  towers  offer  unbeat- 
able safety.  These  towers  let 
you  work  completely  on  the 
ground  for  antenna  and  rotator 
installation  and  servicing,  This 
eliminates  the  hazard  of  climb- 
ing the  tower  and  trying  to 
work  at  heights  that  could 
mean  serious  injury  in  a  fall. 
So  use  the  tower  that  reduces 
the  risks  of  physical  danger 
to  an  absolute  minimum... the 
Rohn  "fold-over"! 

Like  other  Rohn  big  communi- 
cation towers,  they're  hot  dip 
galvanized  after  fabrication  to 
provide  a  maintenance  free, 
long  lived  and  attractive  instal- 
lation. Rohn  towers  are  known 
and  used  throughout  the  world 
-..for  almost  a  quarter  cen- 
tury., .in  most  every  type  of 
operation.  You'll  be  in  good 
company.  Why  not  check  with 
your  distributor  today? 


Unarco-Rohn 

Division  ol  Unarco  Industries  Inc 
P  0  Sox  2000,  Peoria.  Illinois  61601 


R-X  NOISE  BRIDGE 


<>         ■ 


i>  Learn  the  truth  about  your 
antenna. 

i>  Find  its  resonant 

frequency. 

y*  Adjust  it  to  your  operating 
frequency  quickly  and  easily. 


If  there  is  one  place  in 
your  station  where  you  cannot 
risk  uncertain  results  if  is  in  your 
antenna. 

The  Palomar  Engineers 
R-X  Noise  Bridge  tells  you  if  your 
antenna  is  resonant  or  not  and,  if 
it  is  not,  whether  it  is  too  long  or 
too  short.  All  this  in  one 
measurement  reading.  And  it 
works  just  as  well  with  ham-band- 
only  receivers  as  with  general 
coverage  equipment  because  it 
gives  perfect  null  readings  even 
when  the  antenna  is  not  resonant. 
If  gives  resistance  and  reactance 
readings  on  dipoles,  inverted 
Veesp  quads,  beams,  mu  Hi  band 
trap  dipoles  and  verticals.  No 
station  is  complete  without  this 
up-to-date  instrument. 

Why  work  in  the  dark? 
Your  SWR  meter  or  your 
resistance  noise  bridge  tells  only 
half  the  story.  Get  the  instrument 
that  really  works,  the  Palomar 
Engineers  R-X  Noise  Bridge.  Use 
it  to  check  your  antennas  from  1  to 
1M  MHz.  And  use  it  in  your  shack 
to  adjust  resonant  frequencies  of 
both  series  and  parallel  tuned 
circuits.  Works  better  than  a  dip 
meter  and  costs  a  lot  less.  Send 
For  our  free  brochure. 

The  price  is  $39.95  and  we 
deliver  postpaid  anywhere  in  U.S. 
and  Canada.  California  residents 
add  sales  fait. 

Italy  write  i2VTT,  P.O. 
Box  37,  22043  Cantu.  Elsewhere 
send  $42.00  (U.S.)  for  air  parcel 
post  delivery  worldwide. 

Fully  guaranteed  by  the 
originator  of  the  R-X  Noise 
Bridge.   ORDER    YOURS   NOW  I 


BOX  455.  E  SCON  DIDO,  CA  92025 
Phone:  (714)747-3343 
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(V  2M  PI  L  SYNTHESIZER-  So  Advanced  M  So  Versatile."^, 

It  Mlill  Unlfn  Vimr  Din  I  'IIDCAII  IIIPUIUE"! 


It  Will  Make  Voir  Ml  A  "DREAM  MACHINE"! 


J 


THE  SGI800M  *SPE 
FEATURES 

1300  Channel  Combinations!  145-148  MHz  in  5  kHz  steps 

Automatic  ±600  kHz  repeater  offsets. 

Direct  &  reverse  repeater  modes. 

Provision  for  2  optional  offsets. 

Programmable    Memory    Channel  A    push    of    a    button 

"writes"  your  current  channel  into  a  computer-like  memory. 

Return  to  the  ''stored"  channel  ai  any  time  with  the  flick  of  a 

switch! 

Unique    6th'  transmit  mode  allows  you  to  transmit  on  the 

memory  channel  and  receive  on  a  switch* selected  frequency. 

You  can- dial-up  aw  17 R  combination  at  any  time! 

Fast,  convenient,  ''Lever-wheel"  channel  selection. 

Super-clean  output! 

DEALER  INQUIRIES  INVITED 


CTRUM  CHANALYZER' 

Mow  you  can  synthesize  almost  any  2M  transceiver  on  the 
market!  There's  no  need  to  trade-in  your  present  crystal- 
controlled  rig.  The  SCI  BOOM  is  the  ONLY  synthesize!  to  use 
CMOS  Logic  "Power  Miser'  circuitry  which  produces  an 
unbehevahly  low  current  drain  of  only  45  mA'  Not  500-900  mA 
as  with  the  competition'  (Important  when  used  with  a  battery 
powered  rig,)  It's  compact  tool  Only  1.4X6X8".  (Makes  possible 
the      FIRST      SYNTHESIZED     PORTABLE  Spec     Comm 

560/51 2:  or,  Drake  or  Kenwood  J 

Sot    why  use  a  bulky,  curreni-hungry.  antiquated  Til 

synthesizer,       hen        >u    eati    lum     a    more    versatile, 

compact  State  of  the  An  Spec  Comm  for  less?  Only 

S 2 25. 00  at  your  dealer  soon. 

Send  For  Data  Sheet 


DREAM  MACHINE  SoVersatile,  And  SoWell 

Destined  Ti  Become  An  Industry  Standard! 


FEATURES 

f'Full  Metering  of  critical  levels. 

u  Front  Panel  Controls  for  timers 
Si  AF  levels. 

O Lighted  pushbuttons  for  con- 
trol/test Functions  &  status  indi- 
cators 

•    State  of  the  Art  CMOS  control 
logic  &  Timers  -  No  Relays! 
Built-in    IDer  —   field   program- 
mable. Fully  adjustable. 

D  Exclusive  Spec  Comm 
MOSFET/Hot  Carrier  Diode 
revr.  front  end  —  greatly  re- 
duces 'desense'  &  IM  prob- 
lems! 


si;  hi  an  a  REPEATER 


1 'Built-in    AC    Supply    w/instant 
buy.  switchover 

□  Local  Mic  supplied 
Jacks  Provided  for  Remote  Con- 
trol, Auto-Patch,  etc. 


30  Warts 


For  the  repeater  group  that  demands  the  finest!  The 
SCR1000  es  designed  for  long  term  reliability,  ease  of 
operation  and  maintenance.  Only  the  best  quality, 
conservatively  rated  components  are  used.  Send  for 
further  information.  (Sold  Factory  Direct  only.)  Intro- 
ductory price  S799..95. 


Inquire  about  our  Repeater  RCVR,  XMTR,  &  CO.R.  Boards 


Specifications 
RF  Output 
Infinite  VSWR  proof 

Sensitivity 0.3uV  ?0dB  Gt. 

Selectivity -6d8  ©  ±6,5  kHz. 

-5SdB@  +15  kHz 
-90dB@  +30  kHz 
Desense/Overloari  .  .  .  W/luV  de- 
sired signal P  desense  just  begins  @ 
approx.  50;0OOuV  @  ^600 kHz. 
Spurious  Response  70dB  mm. 
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FILTERS 


ELIMINATE  INTERFERENCE  TO  TV  SETS  WITH 
AMECO  HIGH  AND  LOW  PASS  FILTERS 

LOW  PASS  FILTER 
MODEL  Ui  2 

The  Ampco  low  pan  'it'er 

suppfe-nei     the    fdd»oiior. 

of    all    spurious    signoU 

above  ^0  Wc .  II  is  designed 

for    Coo»iof   coble   (52    to 

72   ohmil    Oiher  leuiyici   include:  Negligible   frlseriiQn 

Loss,   35   db.  and   more   attenuation   of  liaunonic   ond 

sputioui.  trequencies  above  50  MC,  will  handle  up  to 

200  wailv  of  ftF  powtr. 

LOW  COST 

HIGH  PASS  FILTER 
MODEL  HP  45 

Model  HP  45  i±  Q  single  veclion  high  p&n  Tiller.  A '.I 
frequent.  !(•  i  above  4  5  MC  are  passed  ihrough  w.rhout 
lot*  Other  fealuret  include  40  db  and  more  attenua- 
tion at  14  MC  and  below,  70  db  atienuarion  of  10 
rneien    Negligible  inseMion  loss.  $1,95 

MOBILE  COMMUNICATIONS  FILTERS  FOR  VEHICULAR 
AND  MARINE  ELECTRICAL  SYSTEMS 

AF  104  Alternate    Filler,    nan-tunable  S   4,90 

C-20  feed  thru  Coo*  Filler,    1   ml  2.58 

C-40  Feed  Ihfu  Cook  Nier,  ,5  mi  4,06 

C  70  Same  as  C  40.  ewept  70  ompv  4  78 

C8  330  Gtrnefoio*  filler,  3-30  MH i    H  .amp,         4,90 

G-23  Mnrine  Generator  Fitter,  1  unable  7j64 

HF  3060  Generator   Filter.   Hi-amp.,   30  60  MHi     4.90 

T  52  Tunable  Ah   Filler,  52A,  22  60  MHz         1259 

T  70  Tunable  Alt,  filler,  70A,  22*60  MH*        13.14 

TH-70  Tunable  Alt.  Filler,  7QA,   100  200  MHi  13. M 

TM-49  Tunable  Marine  Alternator  Filter,  49A  1314 

TM  68  Tunable  Murine  Alternator   Filler,  68A  13.69 

VF-225  Vultuge  Regulator  Filler  4.90 


CES  Touch  Tone 
Pad*  -  £49.95  ea 
•  Model  200- 
^couviic  coup- 
ling •  Model  201 
for  mounting  or* 
walk»«s  or  hand- 
held* 


MODEL  200 


MODEL 
220 


CES  Model  220 
CES  can  now  offer 
you  a  TOUCH- 
TONE*  back  for 
Standard  Com  muni  ■ 
cat  ton*  hand  held 
radio?  This  is  the 
complete  back 
assembly  with  the 
TOUCH-TONE' 
encoder  mounted 
and  ready  to  plug 
Into  the  private 
channel  connector. 
Also  included  is  an 
LED  cone  gen- 
eration indicator 
and  in  external  tone 
deviation  adfust- 
m*nt. 


DENTRON 


160  10AT  SUPEBTUNER™ 

Want  an  antenna  tuner  to  match  everything 
between  160  and  10  through  balanced  line, 
coax  line  and  random  line,  pump  out  the 
full  legal  limit  and)  look  and  sound  good 
doing  it?  Super  tuner  TM  ,s  the  one  for  vou 
|ffiu*t  $129-50 

1 60-1  OAT  3K  SUPER  SUPER  TUNER™ 

Designed  and  engineered  to  be  compatible 
with  the  lull  power  highly  at  Fix  rem  modern 
amplifier*,  now  available  10  the  amateur  In 
our  opinion  the  finest  tuner  on  the  market 
today,  $229,50 

80  10 AT  SKYMATCHER™ 
Here's  an  antenna   tuner  for  80  through   10 
meters,  handles  full  legal  power  and  matches 
your  52  ohm  transceiver    to  a  random  wire 
antenna,  80  1 0AT  is  yours  tor  only     $59. B0 


talk 

power 


lor  ait  Economy  Putt? 
THAT'S  RIGHT! 
introducing  toe  EC0H0-LINE 


Model    Input      Output         Typical  Frequency  Pnce 

702     V20W    50  VOW    Hi,,,   70 out    143- 149  MH,    (139.00 
7026   U4*      6Q.80W    lie  70  ant  143-149  MH*    $169.00 

No*  gel  TPL  COMMUNICATIONS  quality  and 
rehacilily  at  an  economy  price.  The  new  Econo- 
Une  91 vea  you  ever yini ng  thai  you  ve  come  io 
expect  If oro  TPL  at  a  real  cost  reduction*  The 
latest  mecrtanrcai  and  electron  ic  construct  con 
lectin*  opes  combine  to  make  trie  Econo-Line 
your  oast  amplifier  value.  Unique  Dtoad-band 
:  rem  try  reouires  no  tuning  through  out  the 
entire  2-Meief  carta  ana  adjacent  MARS  chan- 
nels. See  ihese  great  n&w  additions  to  irveTPL 
COMMUNICATIONS  product  line  at  your  lavc-rite 
amateur  radio  dealer. 

For     phctl    arrj    ipefif,'vtjiidrr»    altvw*    wrttm    tor    out 
Amoffuf  Pru-ducfj   So mmti r y . 

FCl  -.  '*  f  j  .     -  r*t  all* 

''h<i  u  '  ■*'»  w  ion 

Coir m umic  AitONt   imc 


FREE  Surprise  (lift  With  Every  Order 

Mastercharge    and    BankAmericard    accepted    on    no n -discounted  orders 
Orders  over  SI 000  00  may  deduct  5%    Add  S2.00  for  shipping  and  handling  on  all  orders 

Mail  your  order  to  Distributor;  TUFTS  RADIO,  386  Main  St.,  Medford, 

Mass.  02155.  Phone  (617)  395-8280 

PLEASE  SEND  ME:  . . 


Name 
City 


Address 

State 


Zip 


AMPHENOL 


V^       J  SERIES  &81     -  PACKAGED 

^■^^  CABLE  ASSEMBLES 

All  popular  lengths  are  now  available  in 
yomr  choice  of  RG  8/U  or  RG  58/U  type 
tow  Loss  poly  foam  dielectric  cable.  Installed 
PL- 250  connectors  are  ASTRO  plated®  — 
Amphenoi's  new  non-tarnishing  finish  — 
which  has  all  the  advantages  of  precious 
metal  plus  more  heat,  enrrosion  and  abra- 
sion re  si  st  o  i  *  th-dt  silver  ever  had! 

RG  58/U  TYPE  POLY  FOAM  COAXIAL 
CABLE  ASSEMBLIES 
5  81-5803:       3-ft.      with      ASTROplated 
PL-259'sGn  both  ends.    .  .  . 
581-5812:       12-ft.      with 
PL-259'son  both  ends.    ,  .  . 
5  81-5820-2:       20-ft.      with 
PL-259's  on  buth  ends.    .  .  , 
581-5850:       50-ft.      with 
FL-259*son  both  ends,    .  ,  . 
581    5875;       7  5-ft       with 
PL-2&9'a  an  both  ends.    .  k  . 
581-581  CHI:       lOO-ft.      with 
PL-259"s  on  both  ends.    .  .  . 

HG  S/U  TYPE  POLY  FOAM  COAXIAL 

CABLE  ASSEMBLIES 

581-803;    3-ft.  with  ASTROplated  PLr259's 

on  both  ends $   4,46 

581-820:       20-ft.      with      ASTROplated 

PL- 259  s  on  both,  ends* $10,36 

581-850:  50-ft.  with 
?t  259  *s  on  both  ends 
581-875:  75-fl.  with 
Pl.-25y"s  on  buth  ends.  ... 
581-810O;  100-tt.  with 
PL-25£rson  both  ends.    »  .  . 


.,....$  3,82 
ASTROplated 

-       -    ..n     .  l .  'Iff 

ASTROplated 

......  S    5,88 

ASTROplated 

■  ■  .  ■  .  .  ♦  us  ■  if  *♦ 
ASTRO  pUted 

■      *     *     +      *      *      9  -4    '*    ■  v* 

A  ST  ROpy  led 
......  S»2.98 


ASTROplated 

$18.58 

ASTROplated 

$25.48 

ASTROplated 
$31.96 


ALL  BAND  PREAMPLIFIERS 

♦6  THRU  160  METERS 

•  IWO  MODELS  AVAILABLE 

•  HECOMMENEUO  FDD 
HICllVERIISf  ONLY 

•  INCLUDES  FOWEflSUmV 

MODEL  PLf  employs  a  dual  gait  FET  providing  noise 
figure*  of  15  to  3  4  db  .  depending  apon  th«  band. 
The  weak  ugnal  peiformonce  of  rTFOSt  recervefi  Of  well 
at  imoge  onrj  ipuriou^  reaction  are  greatly  improved 
Overoll  gain  n  in  exce»i  of  30  db.  Panel  cool  ami 
twitching  rhat  irumiefi  the  antenna  directly  la  the  re- 
ceiver or  to  the  Preamp. 

Model  PLF  1 17V  AC,  60  Hz.  Wned  &  Tested         $44  00 

MODEL  PC  LP  ii  identical  in  all  revpecls  \o  |h#  PLF  ex 
cepr  that  two  nu  vi Eton  ore  uutd  imlead  of  the  FET. 

Modei  PCLP  1 17V  AC.  60  Hx.  Wired  &  tested        $39.00 
UHF  RF  CONNECTORS 


6 


D 


La*  loss  fl-F  connector  &  fo*  Amiieuri,  Cmzeui  Band 
flfjd  Uhoraigiy  du.  Silver  pie  ltd  tor  high  HF  conduc- 
tivity. 

Coaxial  PJi4|4   .,..,,..,,,.,,.$   ,80 

'    s  \ijl\  Receptacle 68 

Coax  tat  R^ht  Angle  Adapts  2.29 

tr*j^ial  junttian  1.11 

Adjpur  tor  RG  5fl'U 15 

m  Double  Mak  Plug  .160 


A 
B 
C 
0 
E 


PI    ! 

so-;^  i 

Mi  59 
PL  258 
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Radio  Electronics 
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Phone-  617  395  8280 
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ivhy  waste  watts? 


High-Q  Fixed  Antennas 

AM    Swan    Beam    Antennas    are    Rated 
for  2000    Watts    and    Designed  to  use 
52    Ohm   Coaxial    Feedlines 


SWR-1  guards  against  power  loss 

for  $21.95 

If  you're  not  pumping  out  all  the 
power  you're  paying  for,  our  little 
SWR*1  combination  power  meter 
and  SWK  bridge  will  tell  you  so.  You 
read  forward  and  reflected  power 
simultaneously,  up  to  1000  watts  RF 
and  1 :1  to  infinity  VSVVR  at  3,5  to  150 
MHz, 

Got  it  all  hined  up?  Keep  it  that 
way  with  SWR-1.  You  can  leave  it 
right  in  your  antenna  circuit. 


® 


ELECTRONICS 


HEAVY  DUTY  4-ELEMENT 
TR1BA\D  BEAM 

Four  working  eU: merits  an  each  band 
in  tO.  15  and  20  meters.  24  fool 
boom  permits  optimum  sparing  for 
max?  mum  Forward  gam  and  front- 
tn-fiml  ratiu  All  traps  fire  precisian 
lunod  and  wftFithnr-prcmJ'nd.  Rugged 
reliability  nusures  ability  10  with- 
stand winds  up  to  100  mph  TIM  HA 

HEAVY  Dim  3  ELEMENT 
TRiHAVD  BEAM. 

Three  working  elements  an  each 
biiiul  in  10,  15  and  20  meters,  16 
foot  boom  requires  a  lighter  dutv 
rotar  and  tower  than  the  TB-4HA 


but  slill  provides  excellent  perform- 
ante  characteristics.  Precision 
timed  end  weather- proofed  traps 
ere  combined  with  rugged  construc- 
tion. TB-3HA. 

ECONOMICAL  2  ELEMENT 
TRIBAMD  BEAM. 

Two  working  elements  on  each 
band  tn  10,  15,  and  20  meters  6  5 
foot  iiLuminum  boom  can  easily  be 
raised  on  an  inexpensive  mast  and 
operated  with  a  standard  TV 
rotator,  WithKlunds  winds  up  to  80 
mph.  TB-2A. 


HEAVY  Dim-  2-ELEMENT 
40-METER  BEAM. 

Two  working  elements  on  15.75  foot 
steel  boom,  Maximum  forward  gain 
and  front-to-biict  ratio  in  the  C\V  or 
phono  portion  of  the  40- meter  hnml 
Is  easily  achieved  far  optimum 
performance  Large  hinh-Q  leading 
colls  are  weal her-pr oof nri  Rugjjmi 
design  casik  takes  100  mph  winds 
MB-40H 


© 


ELECTRONICS 

A     p|.p 


SWAN  BEAM  ANTENNA  SPECIFICATIONS 

Kr.'wwm 

Modll 

Grit 

FfVM  • 

i  OiaH^tr 

£E 

fadiu> 

M»imntiP 

*iL 

Cast 

tfi-4MA 

q,1E 

2*28  dB 

M  * 1  _y 

ir-fl" 

I0D  mph 

1«Um 

'   -1     ■ 

Htbi 

S244.9& 

TU-lHA 

Rda 

30-22  dH 

1*'  «  1 

Jft--1" 

Id' 

!■■■  mfjh 

i  luJbfl 

4Bq   It 

44  IU. 

j  fig  "ss 

TB-IA 

StfP 

IB-lBdfl 

•  3  il.Y 

i4 

BD  mph 

■hi    II    > 

J  iff  hj   h 

16  Wh 

IZ9  9S 

MB^Kfi 

4dB 

14-lAdD 

Vul-V 

M-* 

rr-r 

i    ■     ■ 

S9  ttw 

ni)  h 

«lftn 

199  95 

SWAN  METERS  HELP  YOU 
GET  IT  ALL  TOGETHER 

These  wattmeters  tell  you  what's  going  on.  ^^^^^^^^^ 

With  one  of  these  in-line  wattmeters  power  readings?  For  whatever  purpose 

you  M  Know  if  vou  re  gemng  it  all  we  Ye  got  the  wattmeter  for  vou  use 

together  an  trte  time  Need  ntgn  ac-  vou r  Swan  credit  cam  Applications 

cyracY7  h  ign  do wer  nandt ing'  Pea*  at  vour  dealer  or  wme  to  us 


JL 

r 

e 


DEL  U  XI 

74' T HI-BAND 
MOBILE 

ANTENNA 

•  Afitonuricjlly  adjust*  to 
proper  Kaonraoe  for  20.  40 
jnd  75  rnciciTL 

•  Power  rated  at  500  Rfetti 
P,E.P 

•  In^linUs  frjsc  ■ifilmn,  SUl 
nun  cm  I  end  whip  top  sx 
lion,     74.1  Antenna  $79.95 


WM3000    inline    Watt 
meter  with  Muscle  Seated 
to  2000  watts  New  flat 
response  direction*)  coup 
her  for  m jxtmum  accuracy 

S49.95 


WM3000  Peak-reading 
wattmeter  Reads  rms 
power  trier*  with  the  flfctc 
of  a  switch,  true  peak 
power  of  your  single 
sKJeoano  srgna!  Tnats 
what  counts  on  SS8 

see  95 


WM1500  nigh  Accuracy  in 
Line  wattmeter  10*  full 
sca*e  accuracy  on  5  50. 
500  and  1500  watt  scales 
2  to  50  MHz  Forward  and 
reflected  power  Use  it 
for  trouh*e-shocf  htq  too 

ssus 


ELECTRONICS 


*  €*ttrr  f-or«r*TXD" 


i  MLtSIVE 
DELUXE 

?  BAND  MOBILE 
4*  ACSTENIS  \ 

•  Ail  bend  manuoj  *>wiidting 
anU*niu  for  10,  15.  2(1.  40 
jnd  75  meters 

•  Power  ralrU  jl  rDOli  U.HLs 
P  I   P. 

•  I  ei  J  title*  ha*c  vci.tion  wtih 
mobQeixH]  jnd  *i\  imii  whip 
lop  section- 4 S   Vntenna  SI  14.95 


Hanis  the  world  fiver  value  amateur  radio 
products  from  Swan  Electronics.  Among  the 
most  respected  of  these  are  the  unique 
single-sideband  rigs  with  that  "special  some- 
thing"  extra       tike  those  iltu titrated  here. 


SWAN    SS-mtiA    TrnnaLPivtir 

HiiUd-sTatft,  uiHquo  farnml- 

;j:lhi1  1  ii n i n i:  on  nil  flvi?  bflnii*. 

and  infliulf}  VSWR  [rruKtclhan. 

•is     up     la     VJ0     watt* 


SWAN  TOOCXCbampliHi  TranH- 
t-bivat  ?OQ  wHllji  P  E  P.  Inpul 
On  ttin  five  mmrt  pHSpuWr 
amiiteur  hands.  S*i  inhar  oan- 
uf^-mr^r  fives  vou  (Ms  nodi 


S^^bMMt^' 


SWAN  LINE  AH 
AM  Pt. IF  IK  A 

M.irk     H    21KIH    watt 

p  f  ,p      run    icg^i 

intuit  jwiiufi  unit  or 
ihf  120OX  nutrhiitE 
f  vgnr!  I  -'IK>  wall 
PFP.  input  (iTiwei- 
hnujM  with  built-in 
pemrer  tupptv  Thr> 
rltotf*!       U       V*»UTS. 


MABtl 


CTCMTt  lifJOX  PORTABLE 
LtMFAK  AMPUHFK 

I  ■■  'in  ^IrUpLe  thH  nuipul  of  th'i  :nH*B 
CvjjtvM    do    m)i  lllipU     rKllI    thii 

<i  unii  tar  more  ttuui  a  Itiln* 
« art  of  pmret  CMnpteLD  wllh  «df- 
ncmtAinpd  ponar  sapfph  aani  ptxiTt- 
ixm  fur  oitfimjii  Ail..  *hs»  i\jfj\v* 
offal*  trih  L'puirLilh  fcilth  el' 
and  Linaonlv  S-*l4t».<*S 


Additional  Swan  product*  include  fixed 
and  mobile  antennas,  \'i O's  telephone 
patch4  \'OX,  wattmeter,  microphones  and 
mounting  kits.  As  anoth-  ttra  service 
only  Swan  Electronics  offers  factory 
backed  financing  to  the  amateur  radio 
community  Visit  an  authorized  Swan 
Electronics  dealer  for  complete  details  or, 
if  you  prefer,  write 
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TUFTS 

^adio  Electronics 


NEW  ENGLAND  $        Qpen  g  AM  to  9  PM 
FRIENDLIEST  HAM  Mon   _  ^ 

STORE 

386  Main  St..  Medford  MA  02155 
Phone:  617  395  8280 
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THER[]<5VAtl2!!§ 


W2AU     BALUN 

TIE  UTtlMQ  IL151NS  HAM  AND  COMMERCIAL  UOM  *  TIE  1QIID  TMAT 


sQ1 


tm  j  ■■  «p 


ii»«ifc 


in 

l  «*B  ill  HHUQ 


Dfftpfl    TWtflCl 


.UuH  Atu  Shi 


- 
WN 

umrri 

■ ■ — 

WIAU 

StLUN 

s.  «njktn  tuup 

I    WM1  W   I  'L-'MrG  USUI! 

T   BUILT  IN  KlhC  liF  AUDI.  4*ul  I  or  IsinltG  Veei.  Mjluiiid  Anunmu^ 

NtMH   Ml  hit  USED  IT   All   lUttHII  M   THE   U.S    AHMtD   FUHCEP.    fm 
CCA.  CM    tflMD|i.N    OEFtUSE   DIPT    FLUS    THQUSMDI   Cpr    IMM$  THE 
NGALD  Q'rtN 
rHlTfit  aulLT  TO  L*ST-.. 

BIG  SIGNALS  DONT  JUST  HAPPEN  — 
GIVE  1TOUR  ANTENNA  A  BREAK 


Now... more  than  ever— 
the  TEMPO  line  means  solid  value 


Um  r»M- 


tun  m  m  9 


rjNT.MHtMECI 

**  *****  **  **•  Mai  ■ 


Tempo  VHF/ONE 


■    'JBH  0   *MMTf  «■ 


*.t  CLMJtAKftl 


■dh  i  hi.  ill  in  u 


■tan  'Mtur,, 


No  n«d  tu  wait  any  lony*r  -  tfifi  mi'  Whether  you  art  * heady  on 
2-FPieter  and  want  som  Pliny  better  or  vou'te  iwst  ihinkind.  ot  gelling 
imo  it,  the  VHF/DNE  n  the  way  to  go 

»  Full  Z-marar  bind  eov*nt(jp  1144  ra  KB  MH;  fo*  IrenEim!  and  ruempu   ■ 
Full  pruna  itrtli  lyrtitusi  i«ij  I.FL.U  xo  no  chmiigi  nryitaft.  art  taqu'rtfll   * 
Cornp»ct  irtd  'i^irwrtrght  -  $.3"  intg  t?"  *utt  t  7.23"  high  Waffhl  — 
About  ISin'  PtEmnqrH  far  *n  iceftuor*  SSB  mU-(hiw   ■  5*4j*i  I FO 
raw  rr-a— n^  drtDMv  *SKHi  trequmcv  tatacitw  fen  Ft*  • 


^i<w  i#Meiiriw  with  a  try* Bl  filiat  at 
me  ih«  wcorid  IF.*  8O0  SairtuMt  r*oer** 
lochai.  *  S495  00 


to 

tii it  IF  and  £  ivr** 

haqu4pACWn. 


TEMPO   S-E 

VHFQn        -<w**ultt> 

"T*lL«l      Jl«r 

■he  VHT   OfH  *un 

■  •.        an4ilKII> 

'2PF  lMli»U  fehlH  -n 
lllwl  VXii  lor  full 

f  i fas  «fl 


ASTATIC 
MICROPHONES 


SILVER  EAGLE 


T  UG8  D104,  transistorized  $48  60 

T-UG9D1 04,  "Golden  Eagle/  transistorized  ,596.40 
T  UG9-D104,  MStlvef  Eagle,'  ifamisionzed  .  . .  S54.eo 
UG  D104,  cefamic  or  cxystal S42.60 


TUFTS  LIBRARY 


Foreign  Redid  Amateur  CaHbook  .  . 
U.S.  Radio  Arrvfteur  Cellboo*.    . 
/V.R  B.L   flaci^o  Amateur  Handbook 
A.R.R.L  Red*a  Amateur  License  Manuel 
A.R.R.L,  Anwrma  RooV 


S1Z95 
SI  195 
S  6.00 
5  1  50 
S  4.00 


TAB  PUBLICATIONS 


Ameco  Commercial  Opefafctr  Trvsory  Cour^- 
Ameoo  Amatmir  Radio  Theory  Course  . 
Amateur  Radio  Novice  Oas  Ua&nse  Study  Guide 
Amateur  Radio  General  C3«w  Lic&nse  Study  Guide  , , 
Amateur  Radio  Advanced  Dais  License  Study  Guide 
Amateur  Radio  Extra  C1*h  License  Study  Guide 


£ 
S 

S 

s 
s 


5.95 
4  95 
5.95 
7.95 
E  K 


73 

PUBLICATIONS 


1976  FM  Repeater  Alias 
Weather  Satellite  Handbook 
Code  Tapes  -  5.6  14&21  wpm 


S  t  95 
£3  95ea   4  for  $13  95 


S  5.95 


come  in  and  see  other  73  oublicstions  tn  stock 


mounts -leads -accessories 


HUSTLER 
RESONATORS 


STANDARD    GAIN 

MOBILES 


:  * 


H  W 


»  tmtmttntt 

+  Ptw*t  PiUflfr— 300  wntti  FlJ 
MODEL  MLV-1M 

(a  nul a  im-fri  i"  drill,  ti-wnli 

lip  mOLini,  iffiUHCt  tpFiii|  arid   | 
MU    Sf€C   HG^flU   irrtl    Pl.-BWI 
Antenna  rw»*itilr  'rym  mount 


MOOT L  Ml  I** 


BEL   U* 


ot*  a»*j 


T   144 


•pA  Sic* 

I?  MIL  SWCIr&aMfini 

>lt 


SURER   GAIN    MOBILES 
Tiro  PaVtrri 


err 


'    rt    anr    PflKIHOn    KWiLLflri    wi(h 

..: '.>!■!,  i  i  aaf.h  band  Ai-wiflbJy 
in:iiii|(i>  l?V  PH  %rsiiil»H*  %id»l  adiuvt.4t»ir 
[it.  nt   £Wfl   and  band   nrj^ 

m*f*Hfr  L'hocFse  ■hv  iiKriiuw  nr  hiizn  pc?«ajp 
Bpajnitk'in 


^h 


SMJll  an  *tfcyriai>c* — '-  ■+  S  tfp«4aii 
tow  Urtinf.— MJ  watts  FM 

TWO  WiO  111  METEK5- 

rAUNH  LIP  MOUNT 

M0OEL  HFT 

Frurf   1*CJ»on    |Bln*n-yp»r   antmnn* 

pii-n-ih   MHfil*  l(i|U»Im*nt   * 

■JnHlltWMOut    wnimf5 


CO 
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«4tn  tnnk 
zFEC  Bt- 

S ji  afi 


HUSTLER 
"BUCK-OUSTER" 

MDDCL  SF  J 

ri]  t*ti  imttr.  ^/N  wavalpnotti 
34  db  gam  over  1  .'4  *nvu  mobile, 
□aligned  ffilti  Hi  ^  d^ie  tn  ri! 
your  mount  or  a  mcj*  idiKlign 
Lil  HuSlMr  rtirjbilp  rft&unti 
IMumiK  «  £J*Et  *5i  irttmderfj 
S12  7S 


ift**f   DUTY   lUMFIH   M0UNT 
FITS  AM   SHAPE    BUMPER 
U0DEL  flMH 

N«4.  iniifr  rt  'HH(*'I  "in  mcipn-liii 
IlilflUi  pitlfiin*  i,(hl.  >lnriihprr|  «r 
tu|W'  '•*nni<nrf  li|.;i|,J*i  M4d«ll 
%ftM  7  bi'i  rnounr  •"!'  *>'•■  dnn 
UrtrMiu  mK  M*  » 


HFT 


WF/VHF 

MOUIpT 

wm  t 

F^eki  i:mm*t}*¥  laduiiir  lor  S,>a 
**i*  i  *n»  tw^uftfirr 

tlilfn  14D  ll?  J0&  MUX.  Cuttinf  fli^il 

jrtcividni.  Mfjunl*  an  ttnf  flat  itrr- 
tiicf.  ntKrf,  d*dh.  r#ndei  ifi  %' 
hale.  IncludRi  li1  PG-ia-'J.  fit)  16 


UHT  I 


MOUNTS 


fiCM 


•/ 


TUF 


*£S0MT0*i  ^FIIIMC- 
STAINLESS  lltEL 


GtT-fH 

"iff  bM  MH 

tk*  >Kti><n|uM»'b  ■(* 

Iftrtm  «n  tide  csr  edft  j*»  lnjnfc  lip 

»-i<-hc^   ufiiins  —  cttnftftA  inUi 

•JIL  SFEC  BG5b.|f  ind  Pt^Sf 

wans 


MDOLL  cc-tm 

■bzi  n  C6M-U 
i  WT  ?4  (  'i 

MouTi     And    U4>t*    r- 


iHFunr  urrEhiu— 

TVUHir  HP  MQUHT 

WOOIL    THf 

Field  litfnmifele  ™iia*«f  |k*r*n!ti 
EZuer1t»r  **»t  openttOT  on  any 
tnpqiirin  k  tram  $40  Id  ffll  MHj. 
tultn-jj  ennrf  irvcludedl  C<nnp>#te 
with  irimh  lip  mount,  If  fiCt**-U 
unrl   PI   I",'*  H6  95 


*—                                   tMM                          ^-f 

■4*11 

■un 

■a»ei 

IR1 

1  ^ 

k(jf[A   iNUSTUQl   «*ltttHATO»S — 
Plp>rr  *ft  i  L     L*l»l    ■  im.1  11B 

tWiapn  *wiii  wMlnl  lii'ip  -iffln 


umiti 

•■■iii 

Cnr" 

■  M  JU  * 
«*  Itl 

aw  in  i 

•  li  i 

►  ici 

111^1 

1      '* 

i-i^n 

4ce*«rt,  10    ]5    Zu    40  Nktwi. 
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MODEL  t*TY 

*  LowHl  SWF— PUIS. 

-  B*n4#irtth  at  iti  h+n*ilMl '  hrtft 
l.S  10  1  w  totltf  al  band  adg££. 

i  Mulllar  BJtCluil'tfa  lfa|i<  tt.MPn 
"Sp*Uz"  extruded  to  Dth«r*iw  uri- 
ailjLrMfcie  -Jl!H*  tfjiafancei  assur- 
.-«  pcorTif*  *vf  pvtiTHknent  fnc 


4Ta>HLt»   SttlU-  BA4I 
FOi   0ECK     FtNDlt  DA 
FjJT  SI/*  FACE 
MOO  EL  ISM-? 


MQVKT 
NUT 


•coti  -vem 


•  *ji  wimm  nit-  *i«.n 


"  "'"e7" 


MDD1L  TIM 

Tnmii  Itp  mijiim  lor  no 
mta  mwalaccr;  on  nf* 
»  aoee  u*  fem*  tkl  M- 

tT3  D^ 


MDDILHIM 
Deluip  truh*  IIb  mount 

■MH  for  ctiwl«Mt(  at- 


M0DEL  fiCM-i 

Ralft    futlBf   mount    t\l\ 

MHi  trlMfi  un* 

ii*iu*rt    110'    *■>•• 
la  tT  H" 


'"■Ijilli     lai^'pri     hin.Hir     i>nii     hib 

'«^"H(||        *ir-4*"nt      SlOth      "r!>#|i      •!* 

tinn-j  i1iip«-i  iiv*!  hani'Mf  Hhihriw 
itoni.  %ui'i,iii-i  rvedW  'a'  »t,  i-!|Fiii« 
itisn.  tis 


40  54  U 

me 


T£M-1 


MODEL  MM-I 

Cowl  meUA*  insuiri  in 
r    IWM     Incrudn    !«' 
ph4pM  bair  Bid  SO-Zll 
1  •  *6 


MDDirL  TCkh 

T'L|r>  KTcc»t  mounr  in 
italks  In  KldaMn  ara«y  of 
trtirili  lid 


fl-.M 


CM 


M0OIL  CO 

fiaM    rmunl   c<impl*l» 
Hiirn  nuutE>ne  hai 

MI 


i  in*™ 


MOOEL  <3l  1  44  ^  wflvr. 

1wun«!*r    iriturtnd     IhUudeft 

i^:id'i  ri.ir  csmiiMrM  n«oo 
rninj    Suhtt  n    ■- 

haVar  ralifta-  J£?Q  *wx~ 

■21.99 


fSUt 


i>»».p     i  '    r*pnh»rcid    tbn-n^n    »r#* 
1.10"      **1[ii»<*lrin     biM     meninK     i'iilr 
i-iiupii  "i  *'"v  Ji''ii*u-  ■'■■.-b  '•  inliini 
■  rx'iuil**   i.  ii  ill  in   titui     tlMl    Ii»i»  jp 
ji'iii   •■)•'  %   ********   ll)  14 


BLUC*  OUCOMMfCT- 
1BI%  STAINLESS  STEEL 

MODEL  OS. I 


Per  I 

«0 


ID 


¥** 


ii»% 

■Mil 


tuna 


i*-plr1iif   *<-i    —iiniiwvw    «■!*•    a<-  ' 
n  «I4  UU   Mf£   Hi    i.n.rft.   nC  ■  I.  !IU 
ubH     \iih^Ji«*'    *Wi    i ■   i  "•    ■' 

iKhiU     IV     Irt*    1"»1H    tJ*H     i-     Hii"-.l»«r 

ma„nr   «nn   ■r»ntc<|i'iT  1  t  il 


MODEL   Q«   L44A   -    r.rhi«r     t«M 

M    Ff-L*.f" 

■mr    i  ***m  ibnlr    Mj.»i*i  van 

-#    4AUAE44     '" 

DC    trVHMi^t    HjiMter 


11     IS 
19  -  H  Malafi 

Fnlrl    ^ver    mut    fat    tpfaM    Hid    tat* 

inUrchangP  nl  rahinator^  ur  ^nlartnf  * 

MinigB.    Whsr;  Qperatmi.  matt  It  hflld 

*Vtlc*l   miti   UuMpmut  tim  enured 

^    «Tiast  ai«  *tn.»i  r: 

t  mefier  a-twiv*   Stainuut  tttl 

tlM    1%  ^.4    tHMilL   tD    fit    n^*i*    DUI 


IP  b*  Ntml  atianejlf 
art  inr  mu-i-Wvl  *im 
Amtr<rsna  hai  **"•?!  itu:l  »T  fnp  to 
ac«pE  BM'75  or  HMT5S  muriBr 
nioiiitDr  tor  75  mirtir  up*™tign 

*n«in  r>|irprf 

fup  laadina  on  t5  nUlam  for  tjrcntt^ 

at  pannNpjirnh  and  h<un*"  ndirlisn 

•fllclnmiyh 

uuatmifY—  full 
SBsrCW 

Qhib>4 


MCDEl  HP  I 

For  fleet  m  M4V  «K»i<m    rpM  4 

al  rani  una  IS"  above  Dm.        *I5  ffr- 


HUSTLER 
MASTS 


The  Hatcrr;  Chottc  trf 

Ama*tur» 

ftCTMifrwu!  nn  World! 


at  aDDl 

lis  as 


IPO  MFM    '1  mill  *■  Ml% 


«0' 


mo: 


I 


TUFTS 


•11  j 


84 


Remote 

Motor 
Controlled 


ANTENNA 
SWITCH 


•  Control  unit  works  on  11 G;  220 
VAC.  50  60  Hz  and  supplies 
necessary  DC  to  molr 

•  Ejccetiont  for  single  coax  feed  lo 
mxjUitrand  quads,  or  arrays  of 
mo  nan  adders  The  five  positions 
allow  i  single  coa*  feed  to  three 
beams  and  two  tfipofes.  or  other 
similar  combinations 

•  Control  cable  (not  supplied] 
sarnft  as  for  HAM-M  rotator 

•  SeJecIs  antennas   remotely, 
grounds  all  unused  antennas 
GNO  position  grounds  all  an- 
tennas when  leaving  station. 

Rain-Hgf    construction  shields 
motor  and  switcho*. 

•  Motor  24  VAC.  3  amp  Lubrica- 
tion good  to  -40rF 

•  Switch  RF  Capability  Maximum 
regal  limit.       Prica:  $1  20.00 


MATCHING  NETWORKS 


MN 


TOC 


Price:  S1 10.00 


M  H  -2000 
2OO0  watts  PEP 

Price:  S220.00 


General  •  tnlegrtl  Wattmeter  reads  fofwafd  tsowcr  i-n 
AiiM'i  and  VSWR  t3i re-r 1 1 y  can  tw  calibrated  lo  HfiJid  re- 
lucted po^ar  *  Matches  50  ohm  transmitter  oulpul  tfl  coax 
antenna  leadline  wiih  VSWft  pi  nt  loast  5:1  •  Covers  ham 
bands  €0  thru  10  meters  •  Switches  in  Of  put  with  front 
pines  5*.!Ch  •  Sire:  51,  fH,  tGV'W.  B"D  (14.G!  «  27  3  x 
20  3  ^m  *i^?0O0,  14VD  OSScm)- 
•  Continuous.  Out?  Output:  MN-4  200  walls  MN-200C. 
lOGG  walls  OOOC  PEPi  •  MM  SOOO  only:  Up  to  3  an- 

tenna connectars  selecteO  or  from  pai-ei  swrteti 


RF 
WATTMETERS 


W-4         1.B  54  MHz    Price;  S    72.00 
WV*4      20-200  MHz  Fnce:  $  84,00 

Reads  forwvd  and  reflected  poswr  directly  In 
watts  [VSWR  from  nomogram).  Two  sca'et  in 
each  direction  Sire:  5TH  3V*W.  4*0  [M.O  k 
9.5  *  TO  2  cm  1 

Model     Full  Scale  Calibration  Accuracy 


W  4 


200  watts  11I  rejding  +    2  walls) 

2000  walls    J  tS%  of  reading  +  £0  watts) 


wv  .       1[}p  watts    ±(5%  ol  reading  -    lwnlt| 
100D  watts   ±['5%  of  reading  4-  10  wans) 


DRAKE 


SSR-1 


COMMUNICATIONS 
RECEIVER 


•  Synthesized  •  General  Coverage 

•  Low  Cost  *  All  Solid  State  *  Built-in  AC 
Power  Supply  *  Selectable  Sidebands 

•  Excellent  Performance 

PRELIMINARY  SPECIFICATIONS:  •  Coverage  SOD  ftfe  to 
30  MHr  *  Frequency  :an  be  read  accurately  10  be  net  man 
5  HHi  *  Sensitivity  typtcaMv  5  microvolts  tor  tO  dB  S  -  N  N 
SSB  and  tester  ftm  volts  for  HO  dB  S~n  N  AM 

•  Selectable  sidebands  •  Bullion  power  supph/:  1'' 
VAC  8  20"«  ■  tt  the  AC  power  source  tails  ♦n.-»  l-  t  swrtcnes 
Tiat'caMy  to  vNcfi  uses  e«ght 

Deceits  (not  supplied.  *  For  reduced  current  drain  on  t>C 
ope  ration  the  dials  do  not  tighi  up  unless  a  red  pushbutton 
on  the  Ifonr  panel  is  depressed 

The  performance  versa  nitty,  sire  and  low  cost  at  the 
SSR-1  make  It  itfeal  lor  use  as  a  stand-by  ■mateor  or 
novicg-nmaleiif  receiver,  jhori  wave  receiver,  CS  mpnitor 
racBivdr    or  general  purpose  laboratory  receiver 

Price:  $350.00 


GENERAL:  •  All  amateur  band*  TO  thru  B0  meters  <n  seven 
600  kHz  ranges  •  Solid  Stale  VFQ  wiih  1  kHz  dial  diction* 
•  Mod**  SSB  Upper  and  Lower  CW  and  AM  e  Buitt*m 
Sirfetonc  and  automate  TVR  switchtng  on  CW  •  30  lubes 
and  semiconductors  ■  Dimension*:  5'."H  1&3&"tV,  la 
D  (14  0  x  27  3  v  36  5  Cm;   WL:  16  »C»   (7  3  kg) 

TRANSMIT:  a  VOX  or  PTT  on  SSB  or  AM  *  Input  Power: 
SSB.  300  watts  P.E  P  .  AM,  260  walls  PEP,  controlled 
carrier  compare  Wtth  SSB  linoart:  CW.  260  will*  • 
Adjustable  pi-network, 

RECEIVE:  ■  Sentllhitty  better  man  S  „v  for  10  dB  S/N  • 
LF,  Suiecllvity  2  1  hHt  <g  6  dB,  3.6  kHz  (ffi  6D  tffl  *  AGC 
full  on  receive  modes,  variable  with  RF  gain  conitol,  fast 
attack  ana  slow  release  wilh  noise  pulse  suppression  * 
Diode  Oeteclor  for  AM  reception         price:  S599  00 

34-PNB  Plug  in  Noise  Blanker  .  .  ,  .  100.00 
FF-1  Crystal  Control  Unit  .,...,.  46.95 

MMK3  Mobile  Mount 7vOO 

RV-4C  Remote  VFO 120.00 


SIDEBAND  TRANSCEIVER 


POWER  SUPPLIES 
AC  4  Power  Supply 
DC  4  Power  Supply 


S120.00 
,  135.00 


Drake  C  Line 


R-4C 

RECEIVER 


R  ^C  FlcaWvr 


699  .DO 


Lpnur  p*rrne*t>il'!V  iviwd  VFO  *Co«WS 

»«nds  60,  4dt  2c  --etbh  tcpn 

pifirtv  arm  J£  S  iu  79 O  MHi  o(  tO  mtl*^» 
rt*!h  L!-VU-jk-:  fomtshssJ  •  Afty  fiiiawn  S00 
kHt  m«B  liilww  t  S  aid  30  MHr  can 
m  covc*«d  wiih  s«DBS»arv  crytTad  lof  10O 
meiws,  MAflS  vie  lS.D-6-0  Mrtf  nnr 
riCQinmendwf)  *  Electronic  Ptsdwntf 
tun#ne  e  AccesiQFV  N(ii»  blanker  *Nntch 
hlinr  and  25  hrir  cryital  calibrATOr  * 
Product  ticlactop  lij»  SSB.'CA.  dtud* 
duiuirtui  tpi  AM  acryital  Liltice  FiHir  * 
Splid  State  ferrnnitbillly  Tuned  VFO  * 
thrpp  AGC  R*Iibm  Times  *  Fxc»iii<nt 
Querists1  snd  Cro»  Modutsiton  cheric 
Ivriiiict    *    Dimcitirom      B«V*H,    HJ".  "Yf 

D  Wl.    t6ib*. 

ACCESSORIES 

fOHR-4C  RECEIVER 

rF  fji^w    FL  260.  Ft  509.  Fl-1&00> 
*  t_  4000.  F!_  6000  $62.00 

4NBNdiHrBUn»  70  OO 


LINEAR 
AMPLIFIER 


L-4B 


T-4XC  TrjOWT'ilIri 


T-4XC 

TRANSMITTER 

.  509.00 

•  Covert  H*m  bsnd>  SO,  4t).  20,  tS  meter  £ 
cnmplmiHv  tnd  2B.5  io  29,0  MH/  of  tn 
mtntn'i  wtrh  Brvttslk  luin-nhott  •  Upper 
jind  LDuuBr  Sidvhand  *  Automatic  Tran li- 
mit Rncatvv  Swilchin^  on  CW  eContfotlad 
Catf  m  Moduljition  tor  AM  •  VOX  or  PTT 
on.  ^.Sfl  :jniJ  AM  •  Sspvste  VOX  Delev 
GontroH  Nm  SSB  /AM  and  CW  *  Adjusta- 
bkB  PE  N*T«r»r»i  Output  •  two  Spots 
Oy-gxa  -L*tliee  FirtersaTranwrnmrn^  AGC 

•  ShepKl  G»KI  Block  Keying  •  TOO  Watts 
PEP  input  im  SSB  •  Meua  «id.di#»  purt- 
curnfAf  «nft  retftrve  output  •  Solid  State 
HF      Qty+ta>      OvcifLitnr      *     Op 

W,  12".    P  Wt      <*ltM 


L4R  ti*«i'  Arnplilter  (5*3^0 

•     2000     Him     PEPStB     *     Cuss     S 
Grounded  Grxf  ^500Z   Tybes   * 

B-u-jd    ajrtd   Tuned  Input    •  RF   Neprtiw 
F*vfffn*di    *   Trar»milt«nq    AGC    *  PHntc 
tKirt^l  W*rimffe(  *  Two  Tiutbdnd  Suipen 
Mrtflf  i  •  L4S  13  15  IG' W,  77,8"H, 
14  B/10'D,  m.l  3?  Hi*    ■  Power  Supplv 
0-3/4"W.  7-T/e-H,  M"D   Wt.:43lhs 


POWtR  SUPPLIES 

»  Power  Supfily 
J  Powbi  Supply 


1 3S.00 


DRAKE 


Till  MAYBEELIMIHAT£0 

I  VII  WITH  THESE  DRAKE 


FILTERS 


Orake  Amateur  Low  Pas?  Filter s 

'•h-t  i    .  ii'-r-'    '  -■.  FurjpunstOiM'ell  ■    '■■    k!  Ivi^ueie 

■  -■■  ■  -]  ir  i'i  —i  ■irf  IK*  fUMne 

■  -  - 


TV-5ZO0-LP 

f  **«-3  i  ooo  *«m  mpui  zot; 

wslts  on  6  meten    SO  ?» 
«onn«c»dn.  butn-^  $10  Oq 

TV  42  LP 

it  *  lout  srefroii  liltst  de 

snd  pi  tteioeJf  nign  4tlf  nu«- 
dun  m  a1 1  T  >eis  for 

cillfens  tianrt  .in n  ether 
trsnimitt«rs  'W  Mrti  and 
\cvmn  flfitea  ii>li  *,iii-.  inpui 
S0>?JD  connector t  huiihin. 
StO  95 


TV-33D0-IP 


■ .    .    *ifc'T  inad    r-«,-  -    | , 

m«A  SC  dH  styi.e  SI   I 

St  $.95 

TV-300  HP  Ht£h  Pitt  Filler 

ptovtdes  more  men 

in    lit    52    MH-J    jpif    I., ■Aril 
Pr©l'      "       '      .    TV    5IT1    tnirti     l^* 

i     h.in    -uMbtb    E>    Lhiu     160 

m*'11"  $   9.BB 


TUFTS 

Radio  Electronics 


een  Si  .  Medfo*d  MA  03156 
Phone    617  395&780 

NEW  ENGLAND'S 
FRIENDLIEST  HAM 

STORE 

Open  9  AM  to  9  PM 

Mon.  —Sat. 


master  cristas 
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6  METER  BEAMS 


3-3  -6  -10  ELEMENTS 

i"*rrtcn  ^*TtMrrn»nFc  {yam  lugged,  lull  *l»,  €  metrr  beam*. 
Lltment  ijncinc*  and  IffifTihshave  btvft  rarrljlU  trnjiint-c  rrd  ten 
Rive  |je«l  [MUATR,  high  forward  £mi\  |t4<H3  Irani  En  back  niUO 
and  b  rrj j  d  :  :  ■  -  ]*i  in  ?c- . 

I'm  urtr    .IT.-  watt    MVl  i-lrmcTrts  At>  "  J  ■  TVfill 

■*i4»j*i  ih  aluTnJiruni  tUbUlfi    |  r..    .i  nnd  5  i  ,"i.n-ii 

itih  have  t  J   !    *"  booms.    Ihi'iiiuvl  Itielumeni  beam* 

hftvfl  1  5 /si"  ■    i    J   _'•'  boom*.    AH  I"  »re  heavy  gauge 

formed  aluminum.  Bright  rinEshcini  tiUttidutHjltJiirfiadjujiL. 
for  op  t  i  und  2*' on  G  muJ    I" 

.eat  beam*.    All  mmitls  nuv  lie  nuiunmi  for  horizontal  .  r 
cat  puijiri  * jtioa. 

Ke*.  nrhafo  .i.lj jstablc  length  tkmiBii,  kUontt  Jteddl 

Miu-s»  and  »«  ax  fiUU*  tor  direct  52  ohm  kerf-    m*.* 


M  Ml 


'narked  Mid  Batnili^; 


for 


Dcxnp* 

5+-' 

©  CtatlHfiq 

^D*Ww« 

i  dim  Pn 

A50  5 

05 

A&0  10 

■ 

12" 

20 

Z4 

n 

n. 

»> 

Turn  Raditn 

6 

> 

n 

IB 

Fwd.  Qs 

JB 

a ..  .u< 

n  : 

IjiIB 

r  IB  Ratio 

70 

24  dB 

BdB 

?e  irs 

Wiuqhr 

/  Ibt 

II 

lEtlNH 

35  Itn, 

RINGO 
RANGER 

for  FM 


4,5  cJB"  -  6  dB" 
Omnidirectional 

GAIN 

BASE  STATION 

ANTENNAS 

FOR 

MAXIMUM 

PERFORMANCE 

AND 

VALUE 


Cusit  h  lh  treated  another  Ant  hy  rmikJTig  the 

world's  moit  popular  2  meter  antem*  twice  aa  good 
The  new    Kiiign   Hunger  in  dtVtlQfWd   from  £hd  be 
AR -2  with  thtee  hnlf  wave*  in  pha**  and  a  one  eighth 
wave  matt  hitsg  stub.  Ringn  Ranger  give*  an  extremely 
low  angfa  o!  t  for  betto         glial  rwerage   T- 

tun  of  r  m  Urodjtl  frequency   rang*  and  perfe* 

matched  to  52  ohm  coax. 

AflX-3..       137-160  MH*.  4  lb*..  112 
ARX-220.  220-225  MHz    3  lt»-,     75" 
ARX-450    435-450  MHz,  3  lb*..     ST 

■     Rtlrmu-t   *,   «-«*■  dljpole. 

•»  Rvftmit-*    *«    «'4V«  *'h3p  used    UP  jAln   iLahiLajd  fey    many 

miitiu'  rt 

Wr-rk  f'lll  quieting  Into  more  roptatera  and  extend  tiV 
radTui  ol  pour  dim-i  contacts  with  the  new  Rmgu 
Ranger, 

You  wwi  m|,  date  pour  present  AR*2  Ringo  u  ith  the 
■mipte  a*Mitte  mtteittlfei  kit.  The  kit  tnciitdH 

the  phasing  k  and  neceRsary  element  exten^tona, 

The  only  mtMtlJVatifuia  required  ore  easy  tn  make  m 
tliu  m  the  tctfi  acction  of  your  antenna. 

ARX-2K  CONVERSION    KIT 


2  METER 

ANTENNAS 


FM 


A-fM  RINGO    a.7fulH  i' ..mi  ii*tei*ne*i  H  v>-i\\*  vmy   Half  wave  mni:!.ri  nn 

Lrhntm  wilh  dlPMl  Jc  JfTOUflJ,  62  &httl  Ired  lukftl  I'L-ISB.  low  +ngJe  U^  n*dlrl- 
Uon  with  11  KWI-  I-  ■  •  prn.'mrmhlrM  ..mt  rnnrlp  tr*  InaUkit,  4>  [lUlUr 
[i.ii  I  |y  prataHatnblvil,  all  hl.il  4&0  htHl  tdia   I  '■      mJirt    There  are  mnrg  HlWgiii, 

ih  li  -  ■  ■;:  olh*f  WW  «ntfe6ua  -■d 


HadeL  j*un*^r  *H-: 

FTBquBin->'  Hill  J IV ITS 

Fsrcc*— fMLf    Hi!!.  ]M 

Wmd  arc*  *-;  2 J 


Aft- 
115- 

31 


AR-m 
320-310 

son  bi 

2D'  40 


■ 

at  m 


a  ■  foue 

m   -ii 


*  40  Qua 
S3*  KHi  —  IS 


Art|.<  150  HML  JOOQ  Mi  i-rr»  JM  fcj  tl 

ArM-.1  H    ZSv  -  225  MHg.  ^<i  w«ll*    wjnd  im  115  wj  It 

AFH'Htt   lSi>  f  IM  JtHi    lOfifl  UratLi    #  jr.il  m*»  1 13  a}  1! 

D-P&W£fl   MAG*     1"»"    »  '».    »tfWj    f»  riri-.,-' 

twn  AilT-Ji   r^ni*  Wttfc  h  huriitFn1«L  RMMlltUl  ,     .  :     ■■    .i  turn«M  uitij 

..II  Ji.-rd,..    ..-    I-.,...  n«l  cim  is  ilB    K  (f  rati     N  ^JH    !a  P«iw»p  i 

i-     ijimi>n«|i)iri4  II  ■ "  ^rml",  Linn  nnl<>     ■><      -iinhU'i  I  he.  at  utim  fttd 

UHu*  PL-WJU  flEtlhff 

At47-3a  tin 


!Ht  lar.Mi  W  ."     h  md  arem  S-42  sq  it 


D-VAQi   STACAI-S5 

aw  du  icH^rta  UM4MU 

AT1-VFK 

Al> 

*   »"  viw 

A 


VPK  ibl1ui1i>*  huKiuntJl  fliac" 
•rum)*  tar  T*-?  virtar*By  fwUtiiwi  yAjt-* 


4  cSe=est  «»«■  tnl*i^  e«±^ 


.  in  pfti 


mitEETElHint    DIW  (ill  fur  FM  Mild  rrttit*i  |«.I  .  ?tr  four  si 

■iwKt  DW0el»  fiJi  >«  Uii»'iT  ode  tmnltd   All  *f*  nlMl  «.i  i«k>  «rstt>  wnft 
Si«m  W  iifiTTj  Tiwd  JM14  ETh-SSS  conjjtt  u>rt 


MikJc-i  *4umtri!t 
BooJjj   L4irijT-=-l   Hf. 
W^hl    TUm  rtiiti  . 
□Bin  F   E!  i.im.i  d.D 
Ll   Pnwfr  In1  mi 
Wind  Lti<rik  n<\    M 
Frttjunncj  MMl 


AlO-Il 
Ml"   H 

I  Um    ?:- 

Ll.S  -■■ 

IK 

i  Ji 

MR  IIS 


A-IfT-t 

fO 
3  lh»„   If 
I    ■■ 
ftEt3 
43 


A-E4H-1 1 

11' 

i  jd»  .  or 
ia,B  M 

ti 

•p 


A4494 


A  Willi 

hij-'?*1 


!  II'-.    IFv"    sum,  RIH 


1 1 .  J  V 

BO' 
30 


1 1  J   BH 

4»- 

30 


*-m  TWIST      !i*  dR  Cum    T=  eie^rwnti  Im^nBcinul  pt-LiK*3ii<«i  r«r  inr 
*wt  tivwrntr  iS«i  l«n  rkmniti  TErUcal  |wjUnt»tinn  IW  FM  -*g*.t 

vaJ4  run  u  t  tin  r  a  rntko  ♦?  <fB.  & »:  m  be>^  wngtii  ie  I 

tun  Riddl  MaLi*  dm** 


J  t2 


AHT-3WT  lf3  -  UT  MfEi.  I«*9  mtUk  *nad 


H/GH  PERFORMANCE 
VHE  YAG/S 


3/4  ,  1-1/4,  2  METER  BEAMS 

Tht?  sUinriun!  ol  H.iiu,jniriHfjn  In  ;im,  =  i.     •      mi    i  in   ■-. . i -. •  ii. m ii Iliii^ 
tltms  i  ii   !i  I  i  .11  ...i|;..,  ,  ..inihjni-     M    iu|  r  rFni'muiiL-c  nml  t, 
I'ilii.v-  viiili  crpl inium  n I /; fc-  For  chad  ol'  aemonibl1!  nud  iftUunUnj 
your  attf. 

l.schTHitjih  thi:  unutwiii-   tiu  '.  D*   uttlkl 

'%  ■*  llh  3    1 1  j n  letr  itii  heavy 

formed  krncktfiji.    Bcunu  i.D.  aittmlmiro 

latiinc,    Ma>t  RHiyni-  i  ifint  iluiuuiain  tu\c  iiiraiLitilt 

o-batu  Ipf  up  In  i-J   _     m.J},    ttn*U.    Itoey  tin  bv  mou&tctl 
Ma'  hnriuHttftl  or  rertlcB]  pfdariutton  i*  tastrvtlutn 

dwracie  dai  mrtrr  FM  ngj«» 

feature  j*cludc  i  fcflovatl  Hv  tfirm  U  Mtan 

coaxial  feed  with  •  »undar«!   I'l     .  ,«.    All  cliamb  at* 

«|*ced  si  H-ntnh  and  tapered  tar  Mnprwed  hiimbikjih. 


Model  No, 

A 144-7 

AIM 

LJcrcriii  ^  i  ■  .i 

2m 

Elurrranli 

} 

11 

lirjdm  Lnfltfr 

1 

144" 

.■..  t|ri[ 

4 

6 

Fwit  Giitr 

11 

13  dB 

i  Rrtm 

JijdS 

2£ 

FHmI  L^bpu 

\i- 

I    SWR^FrKj 

•a  T 

1  1 

A/?0  11 

A4*l    1  I 

T    ■ 

n 

ii 

102" 

67" 

4 

1 

13  rU) 

UrfB 

28  dH 

2fidB 
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i  tal 

tttl 

VHF/UHF  BEAMS 


ABO -3      S 

27.50 

A144-7 

19.95 

A50-5 

39.50 

A1 44-11 

24.95 

A50-6 

59.50 

A430-1 1 

19.95 

ABO  10 

89-50 

"  ArVIM  i  cun  r  ivi  mjm  i  ci\j  imm^ 

A 147-4 

S    15.95 

AFM-44D 

47.50 

A147-11 

24-95 

AR  2 

18.50 

At47-20T 

47.50 

AR-6 

24,50 

A147-22 

69,50 

AR-25 

21.50 

A220-7 

18.95 

AR-220 

18.50 

A220-11 

22.95 

AR-450 

18.50 

A449~6 

15,95 

ARX-2 

28.50 

A449-1T 

21-95 

ARX-2K 

11.95 

AFM-40 

53.50 

ARX  220 

28.50 

AFM-24D 

49.50 

ARX-450 

28-50 

TUFTS 

Radio  Electronics 

38tjM«>*Si..M«Hafd   MA  03155 


NEW  EHGL  AWS 
efltEHDU£$THAMM 

STORE 
Oe+n  9  A«l  to  9  »U 
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The  radio, 


FT-1G1E 

160-lGM 
FT101 

1KM0M 
FT-101EX 
160  TOM 

FL-2100B 

FTV-650B 

FTV-250 

FV101B 

SP-101& 

SP-101PB 

YO  100 

YD  SA  A 

FA-9 

MMB-1 

RFP-102 

XF-30C 

XF-32'A  . 

FR-101S 

SOLID  STATE, 

FR101  Digital 

SOLID  STATE, 

Accessories: 

FC-6 

F02 

FM-1 

XF-30B 

XF-30C 
XF.30D 
SP-101B 


XCVR  VV /Processor 


LIST 
S749 


XCVR  VWO  Processor  659 

XCVR  VWQ  Processor 

AC  Only.  Less  Mike  599 

Linear  Amplifier  359 

0M  TranwfiTTer  199 

2M  Transverter  229 

External  VFO  99 

Speaker  1 9 

Speaker  /Patch  59 

Monitor  Scope  199 

Dynamic  Base  Mika  29 

Cooling  Fan  19 

Mobile  Mourn  19 

RF  Speech  Processor  89 

600  H?CWF Href  45 
8  Pole  SSB  Filter 

for  FT-101  49 

16Q-2M/3W  RCVfa  499 

160-2M/SW  RCVR  659 

6M  Convqr  tor  30 

2M  Converter  40 

FM  Detector  20 

Aux.'SW  Crystals  5 

AM-Wide  Filte'  45 

600  Hf  CW  Filter  4b 

FM  Filter  49 

Speaker  19 


FL-101 

SOLID  STATE  1&U10M 

TRANSMITTER 

Aceecwmes 

RFP.101  RF  Speech  ProcMior 

MONITOR/TCST  EQUIPMENT 

YC  355  30  MH*  Counts 

YC-355D  200  MM*  Counter 

YQ-100  Manitoi  Scope 

YP-T50  Dummy  Load/ 

Watt  Meter 
YC-601  Digital  Reactoui 

(101/401  series) 

VHF  FM  &  SSB  TRANSCEIVERS 
FT  224  24CH,  2IYT  FM 

FT-2  Auto  BCH/2M  FM  Scanner 


200R 

FT-620R 

FT-221 

Accessories: 

MMB-2 

MMB-3 

MMB-4 


Siymaiuer  200CH. 
2M  FM  Synthesizer 
6M  AM/CW/SSB 

2M  AM/FM/CW/SSB 

Mobile  Bracket  JFT2A) 
Mobil*  Bracket  t200R) 
Mobile  Mourn 
JFT-620B.  FT-2211 


554 
89 

229 
289 

199 

74 
179 

249 
379 

449 

449 

679 

19 
19 

19 


THE  ATLAS 
210x/215x 


•  Solid  state  SSB/CW  transceivers 

•  200  watts  P.E.P.  input 

•  No  transmitter  tuning 

•  The  ultimate  in  sensitivity-  select!  vu  v.  and 
overload  immunity 

•  Plus  extended  frequency  coverage  for 
MARS  operation  when  used  with  1 0x 
Crystal  oscillator. 


FT-1Q1E 
TRANSCEIVER 


-_  i  ux   y  j   /  i  3*v   b  ■  ■   ■  p   *  m   p   +  ■  ■    .   i   *   p 

21 0x  or  21  6x  wn  h  noise  blanker 

AC  Console  1 1  0/220 V 

Portable  AC  Supply  110/220V    . 

Plug  in  Mobile  kit     k  »  ,  , 

10k  Osc.  less  crystals 


5649. 

$689. 
$139, 
$  95. 
$  44. 
S   55. 


ATLAS 

RADIO    INC. 


TUFTS 


Radio  Electronics   Whf  engineering 


386  Main  St.  Medford   MA  02155 
Phone:  617  395  8280 


TX144B  Kit,  , 
TX144B  W/T.  . 
TX220BKU.  . 
TX220B  Wft  . 

TX432BKK.  . 
TX432B  W/T.  . 

RX50C  Kit    .  . 
RX144CKrt.  , 
RX144CW/T  . 
RX220C 
RX432C  Kit .  - 

"ALT a       ■      .      .      ■       i 


transmitter  exciter  -  1  watt  — 


c  mcL'GT  j       i   .   .   i   .  1   ■  -m  ^  .    1   4  .  1 

$    29.95 

same  as  above  —  factory  wired 

and  tested      *»■»•.»••«#♦». 

49.95 

transmitter  exciter  -  1  wan  — 

*■  -£-  v  1*1  rr  c       a*!****-**    ■*«-** 

29.95 

same  as  above  —  factory  wired 

and  tested      ...„.,..,»»,.. 

49.95 

transmitter  exciter  432  M H*    .  .  ♦ 

39.95 

same  as  above  —  factory  wired 

and  tested      . ..,*... 

59.95 

m^mi    l^ 


PA432/IDKU 
PA140/10  .  . 
PA  140/30  .  . 


30-60  MHz  rcvr  w/2  pole  10.7 
MHz  crystal  filter 

140-170  MHz  rcvr  w/2  pole  10.7 

MHz  crystal  filter 

same  as  above  —  factory  wired 

and  tested •  •  •  • 

2 1 0-240  MHz  rcvr  w/2  pole  1 0  J 

MHz  crystal  filler 

432  MHz  rcvr  w/2  pole  10.7  MHz 
crystal  filter      •  •••••*  *■.'•■••  - 

accessory  filter  for  above  receiver 
kits  gives  70DB  adjacent  channel 
rejection 


59.95 

69.95 

114.95 

69.95 

79.95 


RPT220  Kit  . 
RPT432  Kit  . 

RPT144  .  .  P 
RPT220  .  . . 
RPT432  .  .  , 

PS3  Kit.  .  .  . 
PS15C  Kit  .  , 


49.95 
179.95 
159.95 

465.95 

465.95 


*     ■      ■ 


HT144B  Kit 


2  meter  —  2w  —  4  channel  —  hand 
held  xcvr  with  crystals  for  146,52 
simplex    ....«■.  1  r  .  .  .  .  .  • 


129.95 


PA2S0TH  Kit  .    2  meter  power  amp  -  kit  Tw  in  - 

25w  out  with  solid  state  switching, 
case,  connectors    .......... 

PA2501H  W/T.   same  as  above  -  factory  wired 

and  tested      . 

PA4010H  Kit  .    2  meter  power  amp  -  lOw  in  - 

40w  out  —  relay  switching 

PMOtOH  W/T.    same  as  above  —  factory  wired 

and  tested      ......... ....  .  .  . 

PA144/I5  Kit  ,    2  meter  power  amp  -  Iw  in  — 

15w  oyt  —  less  case,  connectors 
and  switching      , 

PA1 44/25  Kit  „    similar  10  PA  144/ 15  kit  except 

ZJ W   Out  .....a.......* 

PA220/15  Kit  .    similar  to  PA  144/1  5  for  220  MHz 


^™    •■    .1 1  *T*l_Qti  l«#7b  ^^ 

Iht  i*.  +ld  t  Hid  0.-ttyCl*i>   tint  ij* 

VHF  F  U  ».ntv  ^mi  Ejju»pi»M-Ti: 

power  amp  -  similar  to  PA  144/ 15 

except  lOw  and  432  MHz      .  .  ,  . 

lOw  in  -  140w  out  -  2  meter 

amp  —  factory  wired  and  tested    - 

30w  in  —  I40w  out  —  2  meier 

amp  —factory  wired  and  tested    . 

RPT144  Kit  .  .    repeater  -  2  meter  -  I5w  — 

complete  {less  crystals) 

repeater  -  220  MHz  -  15w  - 

complete  (less  crystals) 

repeater  -  10  wait  -  432  MHz 

(less  crystals) 515.95 

repeater  -  15  watt  -  2  meter  — 
factory  wired  and  tested     ,..,•■ 
repeater  -  15  watt  -  220  MHz  - 

factory  wired  and  tested      

repeater  -  10  watt  -  432  MHz  - 
factory  wired  and  tested     ,  ,  .  .  . 

12  volt  —  power  supply  regulator 

NEW  -  15  amp  -  12  volt  regulated 
power  supply  w/case,  w/fold-back 
current  limiting  and  overvoltage 

protection      ....... 

same  as  above  —  factory  wired 

and  tested      ».«,»«,* 

NEW  —  25  amp  -  12  volt  regulated 
power  supply  w /case,  w /fold -back 
current  limiting  and  overvolugc 

protection     ,....._. 

same  as  above  —  factory  wired 
and  tested      ».»•••*«•-».*. 


695,95 
695.95 

749.95 

8.95 


PS15C  W/T 
PS25C  Kit  . 


79.95 
94.95 


PS25C  W/T 


129.95 
149.95 


OTHER   PRODUCTS 

BY   VHF   ENGINEERING 


39.95 

49.95 
39.05 


COI  Kit  ...  . 

10  channel  receive  xtal  deck 

w /diode  switching . 

.  6.95 

CD2  Kit  ...  . 

10  channel  xm it  deck  w /switch 

and  trimmers   .p. 

.14.95 

COR2  Kit  .  .  . 

complete  COR  with  3  second  and 

.19.95 

SC3  Kit    .... 

10  channel  auto-scan  adapter  for  RX 

19.95 

Crystals    .... 

we  stock  most  repeater  &  simplex 

pairs  from  146.0447.0  (each)     ....    5.00 
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Get  on  the  air  NOW  ! 


*h 


EL  CHEAPO  SPECIAL 
146A  Nicad  batteries,  carrytng 
case,       base      charger      34/94, 
94/94  direct  ...."..'.  $300,00 


Standard 

Communications 


Walk,*  Talkie    146  A 
Penny  Anther  MGAjll  XTALS  (Specify  itiree  ffequencies)  .  .  ,  $298.00 


34/94 


94/94 


: 


SCOTCH  TREAT  SPECIAL  as  above  inditde$  rubt*  ky  antenna. 

Nicads  with  base  charger    ,  ,  .  .  . . £335.00 


Id 


SCOTCH  DELUXE  as  above  plus  Deluxe  carrying  case       $349.00 

THE  WORKS;  all  channels  your  choree  spare  Nicad  Battery  pak  .  S4QQ.00 


Touch  Tone  mounted  on  back  with  plug  which  will  mate  to  PL 
deck  -  $75  each.  Avail*  separately  or  with  purchase. 


0\      Magnetic  Mount  at  Gutter  Q*mp         5/8  wave  -  S38  SO 
I     Specify,  2  rattan*  220,  450.  1  ft  mw  -  Si 8  SO 

Uirsen  Antennas 

Larsen  Antennas  to  fft  Any  Mobile  Unit 


W  imgle  hole  mourn  S/?  w»™         *31  50 

l^vwve  11.50 


T  HI 


HYEfOUE 


AMTENNA 
CONNECTOR 


ANTENNA 
rNSilLATOM 


Touch  Tone  Enclosures 

S2.95  @.  Colors    Beige,  Grey,  Black 


% 


^omflR 


Novice  Crystals 
(Specify  Band  Onlyl 


(^ymjt&t (^omfiemu. 


Standard 
Regency 


CRYSTALS  IN  STOCK 

Icom  Heathkit  Ken 

Wijson  VHF  Eng  Drake 

$4.50  each  -  LIFETIME  GUARANTEE 


Clegg 
And  Others 


Make/  Model 

Xmit  Freq. 

Rec.  Freq. 

Please  enclose  S2.00  for  shipping  wuh  your  order. 


THE  FIRST  AND  STILL 

THE  LEADER  ! 


•»• 


*.-.     ** 


'.* 


.«  M 


thelC230  «*>«> 

?ul  r>r«  61  DuniMti  n  *«  tj*m  qi  Vpw  Hand* 


'Bl^ri  »*e*M  (I 

• 

•  Quhc*  DikmtHHil  Mj*i»  Mmmh  ^  qui* 

•  f  iiv     DpvilnKi  *V«ICfc    UB    ■'ft.un BMtll 

in*i|:li'>  moor    irul  c  m  il  nn  |l«r  lh     I*  i-yii*1  m,  •  «■   .  ■ 

H  u.n-nuf  irpr.ilr  ItamilFify  • 
tMAdutw    Coral  mclin'i 
•  Hilt1  la*  •  «n>o.n1   !■■  !  IH»I   •■  .  <»|u>     A  ■■aplatennsU  rtuMhlJunilH 
h#  iii-  rrLii-ciJ  -  ii  'ii'.-.'ii  hirv 

•  &ir|Mr   Hot  R«nn>  V*nwr  \r,„r.    4 ji.  Mm  ■  .  iv    hpli**l 

l-I    PD   ■iiminn*      in  pi  rt"  lit  ,4.11   I   .Mil*    St    M|«-     mil   ,-r|.-.|l*r 

I  #rtd. 

ir  Thiii  U  A  Spul,  Yni'Q  Hoi  It  ©n  To*  IC  7301 

$50  Merchandise  Credit 
with  each  IC  230 


HOW  TO  SAVE  £.7500 
WHEN  YOU  BUY  YOUR  IC-22A  FROM  TUFTS 

With  each  IC-22A  at  $249+00,  get  your  choice  of  15  channels  of 
crystals  at  only  S2,50  per  crystal. 

JC-22/S 

146  MH2  FM  10W  Transceiver 

•  22  channel  capacity 

•  1  0  W  nominal  power  output  w/one  Watt  low  power  position 
•Frequency  ranxi*i   |46   t48  MHl 

•  Intermediate  Frequencies  10.7  MHz  Fvrst  LF-.  455  kHz  second  I.F. 
#.4  microvolts  sensitivity  for  20  rJB  quieting,  .3  microvo.ts  for  12  dB 

SiNAD 

•  Audio  power  —  1  Watt  Into  8  Ohms 


IC  21  A  146  Mttl  FM  1GW  transceiver       S399.  DV  21  Digital  VFO  -  $2&S 


"  Lo*  >'<»•       IS 

UOSfET    Ff    A-r-r-   **rt  $  rw> 
Ml    rkBOmtpr    1tlt«     plu*    " 

*  I  DC  fnodukatiati  codfioi  imo 
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KR20-A  ELECTRONIC  KEYER 

A  fine  instrument  for  all  around  high  pertor 
ma  nee  electronic  keying.  Paddle  actuation 
force  is  factory  adjusted  for  rythmic  smooth 
keying.  Contact  adjustments  on  front. 
Weighting  factor  factory  set  for  optimum 
smoothness  and  articulation.  Over  ride 
"straight  key"  conveniently  located  for 
emphasis,  QRS  sending  or  tune-up.  Reed 
relay  output.  Side-tone  generator  with 
adjustable  level.  Self  completing  characters. 
Plug  m  circuit  board.  For  117  VAC,  50  60 
Hz  or  6  14  VDC.  Finished  in  cream  and 
walnut  vinyl,  PRICE  S67. 50 

KR5-A  ELECTRONIC  KEYER 

Similar  to  KR20  A  but  without  side  tone 
oscillator  or  AC  power  supply.  Ideal  for 
portable,  mob i la  or  fixed  station.  A  great 
value  that  will  give  years  of  troublefree 
service  Housed  in  an  attractive  case  with 
cream  front,  walnut  vinyl  top.  For  6  14 
VDC  operation.  PRICE  S3S\50 

KR1  A  DELUXE  DUAL  PADDLE 

Paddle  assembly  is  that  used  m  the  KR5G\ 
housed    in    an    attractive    formed    aluminum 

ca*e  PRICE  $25.00 

KR2-A  SINGLE  LEVER  PADDLE 
For    keying   conventional   "TO"   or  discrete 


character  keyers,  as  used  In  the  KR20-A. 

PRICE  SI 5.00 

KR50  ELECTRONIC  KEYER 

A  cornpieiifly  automatic  electronic  keyjsr  fully 
adjusKihli?  to  vout  operating  style  and  preference, 
speed,  touch  and  weighing,  the  ratio  of  tl>c  length  ol 
dits  and  data  to  the  space  between  them  SeMcon- 
trolled  keyet  to  iransmd  your  Ihougti is  clearly,  arlicu- 
lately  and  almost  effortlessly.  The  iambic  (squeeze) 
feature  a  E  lews  I  he  insertion  of  dits  antl  da  Hs  with 
perfect  timing. 

An  automatic  weighting  &yj;t«.*m  provides  increased 
character  to  space  ratio  at  dower  speeds,  decreasing  as 
the  speed  is  increased;  keeping  the  balance  between 
smoothness  at  low  speeds  and  easy  to  copy  higher 
speed.  High  intelligibility  3rd  rythmic  transmission  is 
maintained  at  <ill  speeds,  automatically. 

Memories  provided  for  heithdits  and  diihi  but  either 
may  he  defeated  by  switches  on  the  reai  panel.  Thus, 
the  KB 50  may  be  operated  as  a  Full  iambic  (squeeze  i 
keyet.  with  4  single  memory  o*  as  a  convemioriaJ  type 
keyer  All  characiers  are  sel incompleting 

PRICE  $110.00 


Memories:     Ojt    and   dah.    Individual    defeat 

s  witch  es. 
Paddle  Actuation  Force:  5  50  ems 
Power    Source:     117 VAC,    50-60    Hzr    6  14 

VDC 
Finish:    Cream   front,   walnut   vinyl   top  and 

side  panel  trim. 
Output:    Read  reJay.  Contact  rating  15  VA. 

400  V.  max. 
Paddles       Torque    drive    with     ball     bearing 

pivot. 
Side-tone:  500  Hz  tone. 
Adjustable  output  to  1  volt. 
Size  HWD:  2J4"  x  SK"  *  B%" 
Weight:  1%  Jbs. 


TUT 

TEN -TEC 


SPECIFICATIONS 
Speed  Range:  6-50  w.p.m, 
Weighting    Ratio    Range;    50%    to 
classical  dit  length. 


150a-*    of 


KR50A 


Model  310-001: 
Standard  Key, 
nickel  plated  hard- 
ware, no  switch  — 
SS.65. 

Model  310-003; 
Standard  Key, 
nickel  plated  hard- 
ware4  with  switch 
-  38.25. 

Model  320-001: 
Standard  Heavy 
Duty  Key  with 
nickel  plated  hard- 
ware, no  switch  — 
$8.20. 

Model  320-003: 
Same  as  -001  ex- 
cept with  switch  — 
$9.35. 

Model  404-002 
SSK-1 :  Chrome 
Plated  -  $29.95; 
Black  Wrinkle 
Finish  -  S23.95. 

Code  Practice 
Sei  with  Key- 
SIS. 50. 


Mobile  Amplifiers  With  Versatility 


Fully   VSWR    &   reverse  voltage   protected 

No  tuning  required  across  band 

Switchabie  Class  C  or  AB  operation 

Built-in    TR    switching,  w/increased   delay 

for  SSB 

Fully  compatible  with  all  1   1  5W  FM/SSB/ 

AM/CW  rigs 

All  solid  state  and  rmcrostnp  construction 


- 

s^> 

SPECIALTY  COMMUNICATIONS  SYSTEMS.  INC. 

INPUT 

OUTPUT 

OPERATING 

SIZE 

FREQUENCY 

MODEL 

POWER 

POW€R 

CURRENT 

CM 

RETAIL 

Mi 

NOM.W 

NDM  W 

@13.6VDC 

HXWXL 

PRICE 

SO&a 

6M10  TOOL 

10 

100 

12 

7  1X10  2X22.9 

ST  69. 95 

144148 

2MTOTOL 

10 

70 

a 

7.1X10.7XT6.5 

139  95 

144  140 

2MitM4uL 

10 

140 

IS 

7  1X10  2X26  7 

219  95 

220  235 

1  3M10  60t- 

10 

eo 

7 

7.1X10. 2X1GS 

159  95 

420- 4  SO 

70CM2  10L 

2 

10 

2 

71X10,2X16.5 

109  95 

420450 

70CMia4OL 

10 

35 

6 

7.1X10.2X165 

139.95 

TUFTS 


^adio  Electronics 

386  Main  St.,  Medford   MA   02155 
Phone;  617-395-8280 


MEW  ENGLAND'S 
FRIENOLfESTHAM 

STORE 


Open  9  AM  to  9  PM 
Man.  —  Sat. 
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by  Wayne  Green  W2NSD/1 


EDITORIAL 


HALF  A  COMPUTER 

Most  of  the  ads  for  computers  ate 
written  for  knowledgeable  computer 
fanatics,  not  beginners.  Thus  there  is  B 
certain  lock  of  candidness  as  far  as  tin- 
software  involved  Is  concerned.  New 
comers  may  be  vaguely  aware  that 
software  is  needed  for  computers,  but 
not  really  understand  just  how 
important  it  is  ., ,  particularly  for  the 
neophyte  ...  to  have  some  sort  of 
operating  system  available. 

Like  several  thousand  others,  I  read 
the  early  MITS  ads  and  envisioned 
mysell  sitting  down  to  8  small  corn 
puter  system  (golly,  the  board  is  only 
$425  in  kit  form!)  to  play  games, 
keep  track  of  DX  stations  worked, 
find  out  when  Oscar  would  come  into 
range,  and  things  like  that.  Naive 
Wayne. 

For  several  months  my  Altair  8800 
microcomputer  was  a  fantastic  $2000 
coffee  table  conversation  piece.  I 
could  hold  visitors  spellbound  wnh 
tales  of  the  marvels  of  this  gre.il 
device  and  the  thrnoj  it  would  be  abte 
to  do.  Note  that  "would  be  able/' 
About  eight  months  into  my  owner 
ship  of  the  3800  I  received  a  cassette 
with  BASIC  language  on  it  .  and  a 
brief  instruction  manual.  About  three 
months  later  I  cheered  one  night 
when,  after  a  great  many  tries(  the 
system  suddenly  came  to  life  and 
BASIC  loaded  and  was  usable.  Now  I 
could  start  to  learn  programming. 

This  is  not  to  in  any  way  put  the 
Altair  down,  for  the  ignorance  was 
mine  about  the  importance  of  soft 
ware  for  almost  any  applications  of 
the  system.  And  while  MITS  was 
optimistic  about  when  it  would  have  a 
BASIC  interpreter  ready  for  del i very, 
their  optimism  has  been  a  model  of 
rectitude  as  compared  with  some 
other  microcomputer  manufacturers. 
In  case  there  is  any  question  in  your 
mind,  I  think  the  rule  of  thumb  is  that 
hardware  takes  about  twice  as  long  to 
get  into  production  as  expected  by 
the  manufacturer  and  software  about 
four  times  ...  if  they  are  lucky, 

One  Of  the  more  frustrating  tilings 
about  reading  ads  for  microcomputer 
systems  is  trying  to  figure  what  con- 
figuration  you  will  need  and  what 
programming  is  really  honestly  avail 
able  right  now  for  it.  For  instance, 
when  t  visited  Sphere  back  in  August. 
1975r  they  were  expecting  to  ship 
hardware  within  a  few  weeks  and  were 
certain  they  would  have  BASIC  avail 
able  for  it  in  the  same  time  slot  I 
think  the  hardware  finally  got  oui  m 
about  four  months  (complete  systems, 
f  mean)  and  to  my  knowledge  they 
have  not  yet  shipped  BASIC  in  any 
good  usable  form. 


Sphere  did  have  a  version  of  BASIC 
which  they  started  to  send  out,  but 
my  understanding  was  that  it  was  one 
which  had  been  written  for  a  mini- 
computer system  ami  had  then  been 
adapted  via  an  interpreter  to  t 
Sphere,  The  result  was  a  verrry  slooow 
system.  Back  to  the  drawing  board, 

The  Last  I  checked  there  was  no 
BASIC  available  as  yet  for  the  Wave- 
mate  (Jupiter J  system. 

Southwest  Tech  has  come  up  with 
4K  BASIC  and  an  8K  BASIC-  The  4K 
is  free  with  the  M6800  system  and  the 
8K  costs  about  $10  extra  ,  . .  not  a 
bad  deal  at  alL  At  first  SWT  wasn't 
going  to  get  involved  with  programs, 
but  now  they  are  sending  the  4K 
BASIC  to  all  owners, 

Imsai  does  have  BASIC  available 
. . .  either  on  paper  tape  at  S4  for  the 
4K  version  or  SB  for  *be  8K  version. 
Both  are  available  on  PROM,  and  this 
has  an  advantage  of  being  in  such  a 
configuration  that  it  can  be  used  right 
from  the  PROM  without  having  to 
take  it  off  into  a  RAM  memory  before 
it  can  be  used  as  the  new  Altair  PROM 
BASIC  requires.  The  cost  is  not  incon 
siderable,  however  .  .  .  about  $500  for 
the  4K  BASIC  with  PROM  and  board 
and  double  that  for  the  8K  system. 

Having  the  program  on  a  PROM  is  a 
big  time  saver,  because  then  you  don't 
have  to  sit  and  wait  for  BASIC  to  be 
loaded  into  the  system  every  time  you 
start  it  up.  With  RAM  memory  you 
either  leave  the  system  turned  on 
permanently  or  else  you  90  through 
the  long  loading  procedure  every  time, 
PROM  looks  very  good  to  you  atong 
about  the  twentieth  time  you  have  to 
load  up. 

Speaking  of  prices,  the  Altair 
BASIC  on  cassette,  if  you  buy  your 
memory  from  MITS,  costs  about  $75. 
Bargain.  Oh,  you  pay  a  little  more  for 
their  memory  boards,  but  then  you 
can't  do  much  without  that  BASIC,  so 
the  extra  expense  seems  reasonable. 

If  you  are  into  computers  and 
programming,  you  may  not  care 
whether  BASIC  (or  any  other  high 
level  language}  is  available.  Not  thai 
any  others  are  really  available  as  yet, 
practically  speaking.  I've  seen  ads  for 
FORTRAN  for  the  Altair,  but  since 
the  ad  was  from  a  sort  ware  house  111 
bet  they  want  an  arm  and  a  leg.  I  note 
that  Dick  Whipple  (you've  been  read 
ing  his  articles)  programs  in  machine 
language  and  likes  it.  Of  course,  most 
of  his  programs  have  been  process  and 
haven't  really  called  for  the  time 
savings  of  ,1  higher  level  language.  I 
suspect  K  he  wanted  his  system  to  sit 
there  and  compute  the  -square  root  of 
a  long  list  of  numbers  that  he  might 


want  to  insert  BASIC  or  FORTRAN. 
If  any  readers  have  more  informs 
tion  on  this  whole  subject,  th^ir 
articles  will  be  appreciated:  There  are 
thousands  out  there  who  know  many 
times  as  much  as  I  do  about  it,  and 
I'm  ready  at  any  time  to  step  off  my 
podium  and  make  space  for  them. 

The  thrust  of  this  message  is  to  read 
the  fine  print  carefully  when  you  are 
shopping  for  a  computer  system.  1 
think  you  are  going  to  want  BASIC 
for  your  system,  so  make  sure  you 
know  where  you  can  get  It  . . .  and 
how  much  it  is  going  to  Cost. 

If  any  readers  think  that  they  are 
going  to  order  hardware  and  get  a 
computer  system  up  and  working 
without  learning  a  lot,  they  have 
another  think  coming.  These  are  in  no 
way  black  boxes  as  yet.  Even  brand 
new  assembled  boards  from  the  fac 
lory  may  sit  there  and  not  work,  and 
you  will  have  to  be  able  to  trouble 
shoot  them.  You'll  have  to  find  oui 
which  chips  or  parts  of  chips  on  your 
memory  boards  are  not  remem 
baring.  You'll  have  to  find  out  why  in 
the  devil  the  program  you  have  so 
painstakingly  put  together  gets 
dumped  into  nowhere  when  you 
thought  you  were  merely  putting  a 
copy  of  it  on  a  cassette  and  saving  the 
original  in  memory.   Etc^O* 

Have  fun. 

BEEFS 

A  letter  from  WA3LWR  in  Scran 
ton  is  typical  of  perhaps  a  half  dozen 
received  in  recent  weeks.  It  will  come 
as  no  news  flash  that  I  am  oversensi 
tive  to  criticism  and  feel  that  1  have  to 
justify  myself.  This  is  no  exception. 
Bob  complains  that  73  was  once  a 
ham  radio  magazine,  but  now  is  filled 
with  computers  and  too  few  general 
interest  articles.  Possibly. 

If  you  happen  to  Feel  likewise,  I 
would  appreciate  not  only  hearing 
from  you,  but  getting  a  detailed 
review  of  your  reaction  to  the  articles 
chosen  for  each  issue.  Take  the 
August  issue,  which  apparently 
sparked  Bob's  complaint  ...  it  Starts 
out  with  an  article  on  ICs  (p.  24}  -  I 
assume  there  are  still  amateurs  who 
are  so  locked  into  tubes  that  they  are 
trying  not  to  learn  about  ICs.  but 
since  ICs  are  one  of  the  most  funda- 
mental building  blocks  for  most  cur 
rent  ham  circuits  and  virtually  all  in 
the  future,  would  7 3  be  a  responsible 
publication  if  it  turned  down  articles 
such  as  this?  The  DDRR  antenna  |p. 
281  —  isn't  that  harnmy  enough  for 
you?  The  keyer  (pr  38)  might  not 
have  interested  you  before  July  23rd 
if  you  are  a  Tech,  but  now  that  you 


have  Novice  frequencies  you'll  be 
wanting  to  build  a  good  keyer,  and 
this  is  a  good  one.  The  breadboard 
article  (p.  &2)  would  not  interest  you 
Jf  you  don't  build,  but  since  over  80% 
of  the  hams  today  build  . .  .?  The 
audio  generator  (p.  56}  would  interest 
those  into  FM,  RTTY,  SSTV  and 
control  circuits,  and  hopefully  that 
includes  a  lot  of  hams,  Golly,  you 
must  be  interested  i n  something  other 
than  rag  chewing'  If  you  don't  build, 
the  Logic  Grabber  wouid  not  interest 
you  (p,  60),  And  the  OX  article  I  p. 
68)  would  be  of  most  interest  to 
OXers.  1  love  DXIng,  don't  you?  The 
counter  calibrator  (p,  70)  should 
interest  any  builder  or  counter  user 
, . .  how  can  you  get  along  without  a 
counter'  I  use  mine  virtually  every 
day  of  the  week  for  something.  TTie 
450  rig  doesn't  grab  you?  A  lot  of 
chaps  are  acnve  on  the  band  ,  .  .  and 
ATV  h  flourishing  with  the  pioneers. 
Now,  even  if  you  are  not  a  pioneer 
type,  you  recognise  your  dependence 
on  them  to  keep  amateur  radio  going, 
Are  you  going  to  try  to  force  maga- 
zines not  to  publish  articles  to  spur 
pioneering?  That  seems  counterpro 
due  tive  If  you  are  too  busy  to  do  the 
work,  at  least  don't  try  to  prevent 
others  ...  okay?  Now  we're  into  the 
so  called  170  or  computer  section, 
Starting  with  a  fantastic  story  by 
WA8VNP,  a  youngster  who  is  the 
epitome  of  what  amateur  radio  is  all 
about.  Oldsters  with  Firmed  up  minds 
would  do  well  to  read  Don's  article. 
What  was  your  reaction  to  it?  4 p.  B2) 
The  chip  to,  90)  and  languages  (p.  931 
and  arithmetic  (p.  1081  are  an  effort 
to  provide  fundamentals  in  this  new 
field  , .  .  and  they  are  difficult  to  get 
anywhere  else.  Baudot  {p.  102]  is  for 
RTTYers  mostly.  The  Logic  Probe  fp, 
106)  is  needed  in  almost  every  ham 
shack  these  days.  Satellite  orbits  I  p. 
113)  , , .  hammy?  Only  if  you  are  into 
Oscar  . ,  ,  and  you  should  be.  A 
couple  more  RTTY  articles  (pp.  122 
and  150)  ,  ,  ,  one  on  logic  (p.  116) .. . 
a  signal  tracer  (p.  148)  . . ,  true,  there 
isn't  much  for  the  rag  chewer  and  we 
did  antennas  so  much  in  June  that 
many  readers  are  stilJ  in  wire  shock. 

What  do  you  think  about  the  con- 
tent of  73?  I  know  that  only  a  smalt 
percentage  of  readers  are  yet  into 
microprocessors,  just  as  very  few 
readers  were  into  FM  hack  in  1969 
when  I  started  making  information 
available  on  repeaters,  I  don't  see  how 
uP  can  have  any  less  impact  on  harcv 
ming  than  FM  .  . .  and  FM  is  the  single 
most  active  mode  today  in  amateur 
radio.  I'd  appreciate  your  opinions.  t . 
but  please  be  specific  and  cover  every 
article  in  an  issue,  not  just  a  general 
impression  .  .  ,  okay*' 
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IN  PERFORMANCE 

The  word  is  getting  around.  There  is 
simply  no  better  processor  available  for 
general  purpose  computer  work  than 
the  Motorola  MC6800.  This  memory 
oriented  processor  is  easier  to  program 
and  makes  possible  more  efficient, 
shorter  and  faster  running  programs 
than  the  old  fashioned  bus  oriented 
processors.  Have  you  been  convinced 
that  machine  language,  or  assembler 
programs  are  only  for  the  experts? 
Well  not  with  a  modern  6800  based 
computer.  Anyone  can  learn  very 
quickly  with  this  simple  straight- 
forward  hexidecimal  notation  pro- 
cessor. When  you  add  to  these  ad- 
vantages the  unique  programmable  in- 
terfaces and  the  Mikbug*  ROM  you 
truly  have  a  "benchmark"  system. 

Mikbug®  eliminates  the  tedious  and 
time  consuming  job  of  loading  the 
bootstrap  program  from  the  switch 
console  each  time  the  computer  is  turn- 
ed  "On".  With  Mikbug®  this  is  auto- 
matic and  you  simply  don't  have 
switches  and  status  lights.  It  has  been 
said  (not  by  us)  that  a  switch  console  is 
essential  for  "hardware  development/* 
(perhaps  they  meant  "hardware  de- 
bugging"). Anyway  the  SwTPC  6800 
system  has  no  need  for  either.  This  is  a 
fully  developed,  reliable  system  with 
no  strange  habits.  All  boards  have  full 
buffering  for  solid  noise  immune  oper- 
ation. One  crystal  type  clock  oscillator 
drives  everything,  processor  interfaces 
and  all;  so  there  are  no  adjustments  and 
no  problems. 

FOR  VALUE 

The  SwTPC  6800  in  its  basic  form 
comes  complete  with  everything  you 
will  need  to  operate  the  computer  ex- 
cept an  1/0  device.  This  may  be  either 
a  teletype  of  some  kind,  or  a  video 


terminal.  You  get  a  heavy  duty  an- 
nodized  aluminum  case,  a  10  Amp 
power  supply  large  enough  to  power  a 
fully  expanded  system,  a  mother  board 
with  seven  memory  /processor  slots  and 
eight  Interface  slots,  a  2,048  word  sta- 
tic memory  and  a  serial  control  inter- 
face. This  kit  is  now  only  $395.00.  It 
was  introduced  at  $450.00,  but  when 
processor  prices  went  down  we  reduced 
the  price  of  the  kit  accordingly. 

As  an  owner  of  our  6800  computer 
you  will  get  copies  of  our  newsletter 
with  helpful  information  and  software 
listings.  We  have  a  library  of  software 
including  all  the  common  computer 
games  and  our  fantastic  BASIC.  This 
is  available  to  you  for  the  cost  of  copy- 
ing, you  don't  have  to  buy  anything  to 
get  this  material. 

What  more  could  you  want?  Pay  a  visit 
to  our  nearest  dealer  and  see  the  6800, 
plus  our  new  cassette  interface,  graphics 
terminal  and  printer.  He  will  be  happy 
to  demonstrate  our  system  and  to  sup- 
ply you  with  a  6800  that  will  fit  your 
exact  needs. 

Mikbug^tsa  Motorola  Trademark 


Computer  System 
with  serial  interface  and  2,048  words 
of  memory .$395.00 


Southwest  Technical  Products  Corp. 
219  W.  Rhapsody 
San  Antonio,  Texas  782T6 


The  Computer  Store*  820  Broadway, 
Santa  Monica,  Calif.  90401(  (213)  451-0713 

Cyberdux,  Microcomputer  Applications, 
3210  Santa  Fe  Or..  Encinitas,  Calif,  92024 
(714)  279-4189 

The  Micro  Store,  634  South  Central 
Expressway,  Richardson.  Texas  75080 
(214J  231-4088 

ELS  Systems,  2209  N.  Taylor  Rd., 
Cleveland  Heights,  Ohio  44112 
(216)  249*7820 

Microcomputer  Systems  Inc., 

144  S.  Dale  Mabry  Ave.,  Tampa,  Florida 

33609,  (8  13)879-4301 

William  Electronics  Supply,  1863  Wood- 
bridge  Ave,,  Edison,  N.J.  08817 
(201)  985-3700 

Computer  Mart  of  New  York,  tnc, 
314  Fifth,  New  York,  N.Y.  LOO01 
(212)  279-1048 

The  Byte  Shop  Computer  Storey  1, 
1063  El  Camtno  Real,  Mountain  View, 
Calif.  9404  0,  (415)  969-5464 

The  Byte  Shop  Computer  Store  j£2t 
3400  El  Camtno  Real.  Santa  Clara,  Calif. 
95051,  (408)  249-4221 

A-VID  Electronics  Co.,  1655  E,  28 tn  Street, 
Long  Beach,  Calif,  90806  (213)  42  6-5526 

Computer  Warehouse  Store,  584  Common- 
worth  Ave.,  Boston,  Massachusetts  02215 
(617)261-1100 

The  Computer  Workshop,  Inc.,  11308 
Hounds  Way,  Rockvlire,  Ind.  20852 
(301)  468*0455 

The  Computer  5toreT  Inc.,  120  Cambridge 
Street,  Burimgton,  Mass.  01803 
(617)  272-8770 

Marsh  Data  Systems,  5405  B.   Southern 
Comfort  Blvd.,  Tampat  Florida  33614 
(813)886-9890 

Midwest  Enterprises  Inc.,  815  Stand ish  Ave*, 
West  field.  New  Jersey  07090 
(212)  432-2066 

The  Milwaukee  Computer  store,  6916  W. 
North  Ave,,  Milwaukee,  Wi  53213 
(414}  259-9140 

Control  Concepts,  P.O.  Box  272, 

Needharn  Heights,  Mass*  02194 

American  Microprocessors,  Equipment  A 
Supply  Corp,  at  Chicagoland  Airport,  P.O. 
Box  5  15,  Prairie  View,  Illinois  60069 
(312)  634-0076 

Trie  Computer  Room  inc.,  3938  Beau  D*Rue 
Dr.,  Eagan,  Minn,  55122,  (612)  452-2567 

Compuierware,  830    First  St.,  Encirtitas, 
Calif.  92024  (714)  436-9119 

Atlanta  Computer  Mart.  5091  B  Buford 
Highway,  Atlanta,  Ga.  30340 
(404)  321-4390 


by  John  Craig 


REPORT 


The  New  Magazine 

The  machinery  has  been  set  in 
motion  lor  starting  a  new  computer- 
oriented  magazine  later  on  this  year,  I 
should  point  out  that  it  isn't  going  to 
be  just  another  magazine  in  the  field, 
either  .  .  .  it's  going  to  be  the  best* 
Our  main  thrust  will  be  in  the  area  of 
applications.  We're  901  rig  to  have 
art  teles  on  both  hardware  and  soft- 
ware, and  they' J I  be  written  with 
examples  and  applications  we  can  all 
relate  to, 

I'm  sure  that  everyone  who  has 
become  involved  in  personal  computer 
systems  has  heard  (time  and  again)  the 
question,  "What  are  you  going  to  da 
with  a  home  computer?"  My  standard 
reply  to  that  question  is,  "It's  my  toy, 
and  1  have  a  tot  of  fun  playing  with 
it"  Deep  down  inside  I  know  full  well 
that  tt's  destined  to  be  more  than  a 
toy. 

Someday,  in  the  not  too  distant 
future,  there  are  going  to  be  a  lot  of 
people  taking  a  second  look  at  the 
'monsters'*  they've  created  and 
realize  these  computer  systems  could 
be  making  some  money,  too.  (Extra 
cash  is  something  most  of  us  don't 
find  objectionable,  right?!  If  you 
think  you've  heard  some  good  applica- 
tion ideas  so  far,  just  watt  until  the 


small  business  ideas  start  Hying 
around!  And  just  wait  until  you  see 
how  our  new  magazine  covers  those 
(and  many  more)  applications! 

Speaking  of  Money-making  Ideas  .  .  . 

The  other  day  a  friend  of  mine, 
who  is  s  professional  programmer, 
stooped  by  for  a  chat  and  came  up 
with  an  interesting  proposal.  He  sug- 
gested that  the  two  of  us  pool  our 
resources  and  go  into  a  part-time 
business  doing  accounts  receivable, 
inventory,  and  payroll  for  doctors' 
offices.  (He  felt  it  would  be  best  to 
concentrate  on  just  one  type  of 
business  in  the  beginning)  His  pro- 
posal was  this:  He  would  deveiop  the 
software  to  make  such  a  system 
possible  and  f  would  provide  the 
hardware  for  running  «t.  The  system 
would  be  cassetteHorierited,  in  that  the 
doctors"  offices  would  have  a  data^ 
entry  terminal  for  entering  all  transac 
tions,  inventory  flow,  etc  The  pur^ 
pose  ot  the  terminal  would  be  to 
record  ail  of  these  transactions  onto 
the  cassette  .  .  .  which  we  would  pick 
up  each  evening  for  processing  at 
home. 

At  the  moment  there  are  two  or 
three  obstacles  to  be  overcome  before 
such  an  idea  could  become  a  reality,  A 


floppy  disc  would  be  most  desirable, 
to  say  the  least.  (Or  would  you  believe 
a  52  megabyte  IBM  cart  ridge- type  disc 
for  $375.00??}  The  item  which  is 
really  holding  things  back  is  a  low  cost 
key-to-tape  data-entry  terminal  I  sure 
wish  someone  would  get  busy  and 
develop  it.  It  wouldn't  have  to  be  very 
sophisticated:  the  main  thing  would 
be  to  provide  a  display  (perhaps  just 
three  or  four  lines  by  32  characters) 
so  the  operator  could  check  the  entry 
before  writing  u  out  to  the  cassette,  A 
keyboard,  display,  cassette  recorder, 
and  the  interface  electronics  would  be 
the  basic  elements,  {And  how  about 
for  under  $150??}  Just  think  about  It 
for  a  moment  ,  .  ,  this  little  terminal 
could  be  used  in  just  about  any 
business!  Sound  interesting?  Good, 
Why  doesn't  somebody  get  busy  on  it 
.  .  .  line  up  a  manufacturer  to  put  out 
a  kit  . .  *  and  we'll  publish  ii  all  in  7J> 

Responsible  Applications 

We  all  get  junk  mail.  As  a  matter  of 
fact,  some  of  the  junk  mail  we  get 
these  days  is  generated  by  computers. 
I  don't  have  anything  against  this  stuff 
...  it's  simpty  too  easy  to  throw  it 
away  if  I  don't  want  it.  I  recently 
heard  about  a  computer  application 
involving  iunk  phone  cath4  and  that 
does  bother  me.  Something  like  that  is 
getting  wsry  close  to  whs\  1  would  can 
"invasion  of  privacy/"  and  I  have  the 
feeling  a  Jot  of  other  people  will  feel 
the  same  way. 

The  idea  centered  on  the  develop- 
ment of  a  system  which  would  gen 
erate  "sales  pitch"  phone  calls  for  a 
tea)  estate  company.  Using  an  optical 
reader,  the  computer  would  scan 
through  pages  of  the  phone  book  and 
call  prospects  within  the  immediate 
area  of  the  real  estate.  It  was  esti- 
mated that  if  only  a  small  percentage 
of  the  calls  resulted  in  sales  the  system 
woutd  pay  for  itself. 

A  lot  of  people  either  have  a  fear  or 
a  distrust  of  computers,  and  I  would 
hope  that  the  evolution  of  the  home 
system  might  help  to  eliminate  this 
somewhat.  Receiving  junk  phone  calls 
from  a  computer  will  probably  turn 
some  of  that  fear  and  distrust  to 
anger.  This  isn't  going  to  help  us  in 
promoting  personal  computer 
systems,  and,  who  knows,  It  might 
even  lead  to  legislation  prohibiting 
such  activities,  Andr  as  someone  else 
pointed  out.  'The  biggest  problem 
here  is  that  I'd  have  to  go  to  the 
trouble  to  program  my  computer  to 
answer  your  com  outer  V 
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The  Sherick  DG  System. 


The  June  SCCS  Meeting 

Erich  A.  Pfeiffer  {Ph.D.  and 
WA6EGY)  gave  a  vary  interesting  talk 
on    the    history    of    computers   and 


microprocessors,  I  Be  sure  to  catch  his 
article  in  the  August  73  on  building 
the  MINI-MOS  KeyerJ 

As  usual,  the  meeting  was  attended 
by  several  hundred  {two  or  three,  at 
feast)  computer  enthusiasts.  The 
exhibitions,  displays,  and  selling  areas 
took  up  three  full  rooms.  The  rest  of 
the  country  has  to  wait  around  for  the 
next  computer  convention  ...  we 
have  one  here  in  Southern  California 
every  month! 

The  Talking  Computer 

One  of  the  second  prize  winners 
(there  were  two)  at  the  MITSeonven 
tion  back  in  March  was  Wirt  Atmar 
and  his  talking  computer.  He  has  since 
decided  to  market  the  hardware/ 
software  package  and  has  made  some 
interesting  discoveries  as  a  result  of  his 
efforts. 

It  seems  that  his  machine  has  some- 
what of  a  "computer  accent"  and  is 
most  easily  understood  by  young 
children  and  people  who  have  traveled 
and  been  exposed  to  different  dialects 
and  accents.  The  talking  also  seems  to 
be  easier  to  understand  when  it  is 
being  used  during  the  playing  of 
games.  But  perhaps  the  most  inter- 
esting point  was  the  fact  that  a  person 
had  to  want  to  understand  the 
machine.  Those  who  approach  it  with 
a  negative  attitude  in  the  beginning 
seem  to  be  the  ones  having  the 
greatest  difficulty  understanding  it. 

Wirt  is  going  to  be  selling  the 
package  for  around  $400.  They're 
going  to  be  sold  only  through  com- 
puter stores  around  the  country.  That 
way  a  person  will  be  able  to  go  in  and 
hear  it  before  he  buys  it.  He  could 
build  a  unit  that  would  sell  for  around 
a  thousand  dollars,  and  would  be 
more  easily  understood  than  the 
present  one,  but  he  feels  that  is  out  of 
the  range  of  the  average  hobbyist. 

Writing  for  73 

Wayne  and  I  mention  writing 
articles  so  often  that  it  must  seem  like 
we're  really  in  a  rut*  Not  so*  We  just 
know  a  good  thing  when  we  see  it. 
And  I  mean  a  good  thing  from  your 
angle.  To  heck  with  the  fame  and 
recognition  ...  we  pay  out  large 
quantities  of  U.S.  currency  for  good 
articles* 

If  you  don't  care  about  the  money 
or  fame,  then  let  me  appeal  to  your 
"responsibility"  to  share  some  of  the 
things  you've  been  doing  with  your 
system  that  others  may  not  have  the 
know  how  to  accomplish.  There  are  a 
lot  of  people  out  there  doing  a  lot  of 
exciting  things.  Unfortunately,  they 
aren't  taking  a  little  time  to  tell  the 
rest  of  us  ;joaut  them.  If  you  are  one 
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DIGITAL  DATA  RECORDER  ^ 

for  Computer  or  Teletype  Use 

Up  to  4800  Baud 

Uses  the  industry  standard  tape  saturation  method  (NRZ)  to  beat  all  FSK  systems  ten  to  one.  No  modems  or  FSK  decoders 
required-  Loads  SK  of  memory  in  17  seconds.  This  recorder  enables  you  to  back  up  your  computer  by  loading  and  dumping 
programs  and  data  fast  as  you  go,  thus  enabling  you  to  get  by  with  less  memory,  Great  for  small  business  bookkeeping.  Imagine!  A 
year's  books  on  one  cassette. 

Can  be  software  controlled,  Comes  complete  with  a  software  program  used  to  test  the  units  in  production  (8080).  Manual 
includes  software  control  hook  up  data  and  programs  for  S080  and  6S00, 


NEW  -  8080  I/O  BOARD  with  ROM 
Permanent  Relief  from  "Bootstrap 
Chafing" 

This  is  our  new  "turnkey"'  board  Turn 
on  your  Altair  or  Imsai  and  go  (No 
Bootstrapping),  Controls  one  terminal 
(CRT  or  TTY)  and  one  or  two  cassettes 
with  all  programs  in  ROM,  Enables  you 
to  turn  on  and  just  type  in  what  you 
want  done.  Loads,  Dumps,  Examines, 
Modifies  from  the  keyboard  in  Hex. 
Loads  Octal,  For  the  cassettes,  it  is  a  fully 
software  controlled  Load  and  Dump  at 
the  touch  of  a  key.  Even  loads  MITS 
Basic.  Ends  1J Bootstrap  Chafe'  forever. 
Uses  512  bytes  of  ROM,  one  UART  for 
the  terminal  and  one  USART  for  the 
Cassettes.  Our  orders  are  backed  up  on 
this  one.  #2SIO  (R)  Kit  form  $140.  Fully 
assembled  and  tested  $170,00. 


SPECIFICATIONS:  Model  CC7  $149.95 

A.  Recording  Mode:  Tape  Saturation  binary  (NRZ),  This 
is  not  a  FSK  or  Home  type  recorder.  Mo  voice  capability.  Ho 
Modem.  Runs  at  2400  baud  or  less  Asynchronous  and  4300 
baud  Synchronous.  Runs  at  3.1:7sec,  Speed  mechanically 
regulated  ±,5%  or  better, 

B.  Two  channels  (1)  Clock,  (2)  Data.  Or  two  data 
channels  providing  four  (4)  tracks  on  the  cassette.  Can  also 
be  used  for  Bi -Phase,  Manchester,  etc* 

C.  Inputs:  Two  <2).  Will  accept  TTY,  TTL  or  RS  232 
digital. 

D.  Outputs:  Two  (2).  Board  changeable  from  TTY, 
RS232  or  TTL  digital. 

E.  Erase:  Erases  while  recording  one  track  at  a  time. 
Record  new  data  on  one  track  and  preserve  three  or  record 
on  two  and  preserve  two, 


F.  Compatibility:  Will  interface  any  computer  using  a 
UART  or  ACIA  board.  {Altair,  Sphere,  IMSAI,  M6800,  etc) 

G.  Other  Data:  110-220  V  -  (50-60)  Hz;  3  Watts  total: 
UL  listed;  three  wire  line  cord;  on /off  switch:  audio,  meter 
and  Light  operation  monitors.  Remote  control  of  motor 
optional.  Four  foot,  seven  conductor  remoting  cable  pro- 
vided* 

H.  Warrantee:  90  days.  All  units  tested  at  300  and  2400 
baud  before  shipment,  Test  cassette  with  8080  software 
program  included. 

Also  available  -  MODEL  CC7A  with  variable  motor  speed 
which  is  electronically  regulated.  Runs  4800  baud  Synchro- 
nous or  Asynchronous  Recommended  for  quantity  users 
who  require  tape  interchangeability.  Comes  with  speed 
calibration  tape  to  set  exact  speed  against  60  cycle  line. 
$169,95. 
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NATIONAL  MULTIPLEX  CORPORATION 

3474  Rand  Avenue,  Box  288 
South  Plainf  ield,  New  Jersey  07080 

\2Q\t  561-3600 

SHIP  TO; 


Data  Recorder  CC-7  @  $149.95       Please  enclose  $2,00 

Shipping  &  Handling 

....  Data  Recorder  CC-7  A  @  Si  69. 95    on  each  Recorder 

or  I/O  Board. 

.  » ..,  Operating  &  Technical  Manual  (Schematics)  includes 
Software  &  Hookups  for  3060,  6600,  and  I/O,  @  $2.00 

N.J,  Residents  add  5%  Sales  Tax 


□Cash  Q  Check  □  BenkAmencard  j  □ MasTur  Chargi 


Card  No  _ 
Signature. 
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of    those    people 
thought,  OK? 


give    it   some 


What  would  happen  if  .  .  .? 

Here's  something  for  you  to  think 
about.  What  do  you  suppose  would 
happen  to  this  home  computer 
"movement"  if  some  large  company 
with  a  Jot  of  advertising  bucks  came 


fig.  ft  SC/MP  kit  block  diagram. 

out  with  a  system  and  began  adver- 
tising it  on  nationwide  television?  I'm 
thinking  In  terms,  of  a  "turn- key ** 
home  system.  The  average  layman 
could  purchase  it  at  his  local  com- 
puter store  (or  local  Radio  Shack 
outlet?),  cart  it  home,  plug  it  in,  foad 
a  program  into  it  from  cassette,  and 
have  it  start  doing  things.  [Actually, 


Photo  1.  The  SC  MP  A/f  upon  arrival. 


that    last    point    may    be    the    big 

stumbling  block  for  this  whole 
scheme.  Are  there  that  many  practical 
things  the  home  computer  can  now  do 
that  would  make  it  appeal  to  the 
average  layman?} 

Let's  assume  that  a  salable  software 
package  was  developed  by  some  com 
pany,  such  as  Radio  Shack.  I'm  sure 
you've  all  seen  some  of  Radio  Shack's 
impressive  ads  on  TV  for  their  CB  and 
stereo  units.  What  if  they  used  that 
same  tasteful  land  sophisticated) 
approach  for  convincing  Mr.  and  Mrs. 
America  that  the  "Realistic  Home 
Computer  System"  was  something 
they  couldn't  live  without? 

If  the  price  were  right  and  people 
started  buying  their  package,  the 
spin-offs  would  be  incredible.  Most 
importantly,  the  entire  country  would 
be  aware  of  the  coming  of  the  home 
computer .  .  .  and  a  lot  of  people  would 
do  some  shopping  around.  And  even  if 
the  Radio  Shack  system  were  built 
around  a  little-used  chip  like  the 
Fairchild  F*8>  there  would  soon  be  a 
lot  of  companies  jumping  on  the 
bandwagon  developing  and  marketing 
memory  and  peripherals  for  the 
system.  Also,  as  more  people  become 
involved  in  this  thing,  it  should  mean 
a  lot  more  software  being  developed 
for  everyone  (at  least,  I  sure  hope  rt 
turns  out  that  way)T 

The  She  rick  DG  System 

Mike  Sherick,  of  Vandenberg  AFB, 
California,  was  only  recently  bitten  by 
the  bug,  After  attending  several 
meetings  of  the  local  computer  club 
(Central  California  Computer  Users' 
Group  ...  at  the  Cabrillo  Computer 
Center  home  of  the  Micro-8  News- 
letter), he  decided  on  a  Digital  Group 
System,  He  chose  the  Digital  Group 
System  for  a  couple  of  good  reasons. 


The  first  was  the  fact  he  had  seen  how 
easily  a  friend's  (Sam  Daniels')  unit 
was  brought  up  and  became  opera- 
tional with  very  little  difficulty.  The 
second  reason  was  that  Sam  is  an 
extrasharp  programmer  type,  and  the 
two  of  them  decided  to  team  up  and 
work  to  their  mutual  benefit 

Mike  is  a  professional  photographer 
with  a  long- standing  interest  (and 
involvement)  in  electronic  experimen- 
tation. The  "experimenting"  has  cer- 
tainly carried  over  into  some  of  the 
things  he  is  doing  with  his  home 
computer  system,  too.  For  example, 
that  front  pane!  is  far  from  being  a 
standard  item  from  the  Digital  Group 
(they  provide  the  plans  for  it,  hut 
that's  all).  Mike  became  convinced  of 
the  value  of  a  good  front  panel  for 
hardware  debugging  and  development 
(and  software  debugging}  and  set 
forth  to  build  a  real  beaut. 

Mot  ice  the  bottom  center  switch  on 
the  from  panel.  It's  labeled  "PROM." 
'RAM/'  and  "PRAM."  Mike  built  an 
interesting  modification  into  his 
system,  which  allows  him  to  have  page 
zero  as  the  DG  operating  system 
PROM,  or  as  RAM  in  the  form  of 
2102$,  or  both  at  the  same  Urns 
(PRAM).  The  purpose  of  this  mod  Is 
to  allow  loading  of  programs  into  page 
zero  (which  is  normally  occupied  by 
the  PROM).  Through  software  man- 
ipulation, the  two  areas  are  operated 
in  "simultaneously",  i.e..  the  loading 
program  is  being  accessed  in  PROM 
(page  0),  and  the  new  program  is 
being  loaded  into  the  RAM  in  page  0, 
Whew!  I  wasn't  sure  I  was  going  to  be 
able  to  explain  that  I  Future  plans 
include  the  building  of  a  variable  step 
and  examine  rate  feature,  and  mount- 
ing the  entire  unit  into  a  modern 
brushed  aluminum  cabinet  which  is 
going  to  make  us  all  drool.  (We'll  have 
to  be  sure  to  get  a  photo  of  that  one, 

too,) 

Mike  got  into  this  hobby  because 
he  has  a  curiosity  and  a  desire  to  learn 
about  computers*  It's  just  a  shame 
that  his  lack  of  experience  has 
inhibited  him  so  much! 

We  would  like  to  see  other  systems 
from  around  the  country  in  13.  Take 
a  picture  of  it  (8  x  10,  B/W)  .  * .  with 
you,  too  .  .  .  send  along  a  little  write- 
up  > ,  .  and  we'll  let  the  world  know 
what  you're  doing,  OK?  And  I'd 
especially  like  to  see  some  good  ham 
applications, 

NEW  PRODUCTS 
National's  8- bit  Microprocessor  Kit  — 
SC/MP 

National  Semiconductor  has  made 
the  plunge  1  Their  8-bit  SC/MP  (orig- 
inally called  "SCAMP")  micropro- 
cessor has  been  out  for  some  time 
now,  but  apparently  some  new 
marketing  strategy  has  developed  and 
they're  now  offering  it  in  a  package 
for  S9900  That  price,  and  what  it 
buys,  is  something  for  the  hobby 
community  to  sit  up  and  take  notice 
of,  too. 

When  the  SC/MP  kit  arrived,  we 
opened  the  box  and  the  only  thing  in 
there  was  a  notebook!  The  first  reac- 
tion was  that  somebody  goofed  and 
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forgot  to  include  the  computer.  But 
ft  turns  out  they  have  a  rather  neat 
packaging  scheme  and  the  com- 
ponents are  mounted  on  cardboard 
and  located  in  the  notebook  (underr 
of  all  places,  a  section  entitled  "Com- 
ponents"). See  Photo  1.  The  note- 
book contains  a  very  thorough  collec- 
tion of  manuals  covering  the  kit  and 
its  construction,  technical  description, 
and  programming. 

The  kit  itself  consists  of  a  printed 
circuit  board,  72-pin  edge  connector, 
discrete  components  (resistors,  capaci 
tors,  crystal,  and  voitage  regulator), 
and  the  SC/MP  microprocessor  and 
support  chips  (see  Fig.  1  for  a  block 
diagram  of  the  SC/MP  kit).  The 
support  chips  include  a  pre-pro- 
grammed 512  byte  Readonly 
Memory  which  contains  KITBUG  (a 
monitor /editor  for  program  develop- 
ment), and  256  bytes  of  RAM.  A  TTY 
interface  is  also  included  on  the  board 
(a  $99  computer  ...  and  a  SI 500 
TTY!). 

The  SC/MP  microprocessor  has  a 
complement  of  46  instructions  (both 
single  and  double  byte).  The  chip  has 
an  internal  clock  generator  which 
requires  only  an  external  capacitor  or 
crystal.  A  serial  input  and  serial  out- 
put port  are  provided,  along  with  two 
sense  Inputs  (one  which  doubles  as  the 
interrupt  input)  and  three  control 
outputs.  These  control  outputs  can  be 
used  for  external  control  of  such 
things  as  relays,  solenoids,  external 
lights,  and  alarms  The  chip  requires 
+5  volts  and  -7  volts  (which  is  derived, 
in  the  kit,  from  -12  volts  being  applied 
to  an  LM32Q  voltage  regulator). 

Fig.  2  illustrates  how  the  separate 
serial  and  input  lines  can  be  used  to 
implement  parallel -to  serial  {and  vice 
versa)  transfers  under  SC/MP  control. 
This  is  just  one  of  several  application 
diagrams  included  in  the  documenta- 
tion, They  also  provide  circuits  for 
building  a  front  panel  and  a  hexa 
decimal  keyboard  interface  (which 
would  be  considerably  less  expensive 
than  a  TTY). 

One  of  the  interesting  possibilities 
offered  by  the  SC/MP  is  its  use  as  a 
central  I/O  controller  in  a  microcom- 
puter  system.    Imagine  having  small 


routines  in  PROM  which  would 
handle  data  transfers  to  and  from  a 
cassette,  to  and  from  your  TV  Type- 
writer, and  output  to  a  low  cost 
printer.  These  routines  could  be 
developed  using  RAM  memory,  and 
after  dubugglng  could  then  be  trans- 
ferred into  PROMs  (with  appropriate 
address  modifications  made  .  .  .which 
hopefully,  would  not  lead  to  further 
debugging  being  needed).  The  SC/MP 
PROM  {a  5204)  can  be  programmed 
by  your  Focal  National  distributor,  Bill 
Godbout  Electronics,  or  Morrow's 
Micro  Stuff  for  a  nominal  fee.  (See 
the  God  bout  and  Morrow's  ads  in  this 
issue  of  73,) 

Programming  the  SC/MP  is  accom- 
plished using  the  KITBUG  monitor/ 
editor.  KITBUG  has  a  grand  total  of 
three  commands:  Tr  for  "typing"  out 
the  contents  of  memory  (ie.r  a 
memory  dump);  M,  for  '"modifying" 
Individual  memory  locations;  end  Gp 
for  'Jgo "  {begin  program  execution). 
We  happened  to  have  a  power 
supply  (which  provided  the  necessary 
+5  and  -12  volts)  mounted  in  a  small 
cabinet.  There  was  just  enough  room 
for  mounting  the  SC/MP  kit,  and 
Photo  2  shows  the  neat  package  we 
came  up  with.  The  "system"  consists 
of  a  master  reset  switch  (top  center), 
power  on/off  switch  ("operate"),  four 
connections  to  the  ASR/33,  and  the 
+5,  -12,  and  ground  connections.  Note 
that  space  is  provided  on  the  PC  board 
for  mounting  additional  components 
for  a  particular  application. 

The  SC/MP  kit  does  not  lend  itself 
to  much  in  the  way  of  memory  or 
I/O  expansion.  However,  National 
does  offer  three  application  modules 
for  those  with  a  desire  to  build  a 
larger  system  around  the  SC/MP. 
These  include  a  CPU  PC  board,  RAM 
memory  board,  and  a  ROM/PROM 
board. 

National  offers  applications  and 
programming  training  for  the  SC/MP 
(and  their  other  microprocessor 
systems,  including  PACE)  at  their 
training  centers  in  Santa  Clara  CA„ 
Dallas  TX,  and  Miami  FL  They  also 
sponsor  COMPUTE  (Club  of  Micro- 
processor Programmers,  Users,  and 
Technical  Experts)  which  is  "a  user 


Photo  2.  The  completed  SC/MP  kit  "system,  " 


Pig.  2,  Using  SC/MP  with  a  simpfe  serial  interface. 


group  dedicated  to  the  worldwide 
distribution  of  ideas  and  techniques 
relating  to  the  use  of  microproces- 
sors/' Members  communicate  through 
the  Bit  Bucket,  a  newsletter  published 
by  National  Semiconductor.  One  of 
the  neat  things  about  COMPUTE  is 
the  user-submitted  software  library 
which  has  contributions  published 
regularly  In  the  Bit  Bucket,  It's  a 
pretty  good  bet  that  it  won't  be  too 
long  before  some  user  contributes  a 
SC/MP  version  of  Tiny  BASIC! 

The  SC/MP  kit  stngle  unit  price  is 
$99.00.  To  order,  or  obtain  further 
information,  contact:  National  Semi- 
conductor Corporation,  Mail  Stop 
520,  2900  Semiconductor  Drive, 
Santa  Clara  CA  95051. 

TheTarbell  Cassette  Interface 

There  have  been  a  lot  of  companies 
in  recent  months  that  have  jumped 
on  the  bandwagon  in  providing  plug- 
compatible  accessories  and  options  for 
the  Altair  8800,  Tar  be  1 1  Electronics 
should  be  put  up  toward  the  top  of 
the  list  of  those  providing  quality 
units. 

The  unit  can  be  purchased  either  In 
kit  form  or  assembled.  Audio  and 
ribbon  cable  is  provided  for  the  Aftair 
and  cassette  recorder  interfacing,  and 
a  sync  tape  is  included  for  initial 
checkout.  The  manual  supplied  with 
the  unit  contains  a  wealth  of  informa- 
tion. Aside  from  the  assembly  and 
checkout  instructions,  circuit  theory 
of  operation,  operating  tips,  trouble- 
shooting, and  application  ideas,  there 
is  an  abundance  of  software.  Routines 
are  included  for  input  and  output 
transfers,  cassette  bootstrap,  and  sync 
code  generation;  most  importantly, 
modifications  to  MfTS  3K  and  12K 
BASIC  are  also  included,  so  either  one 
can  be  loaded  or  saved  using  the 
Tar  bell  interface.  Another  significant 
offering  In  the  software  area  is  a 
mini- ope  rating  system  (Processor 
Technology    Software    Package    ~1)r 


which  has  file  handling  capabilities 
(SEARCH  for  a  particular  fife  MOVE 
it  from  one  area  of  memory  to 
another,  COPY  from  one  cassette  to 
another,  SKIP  a  file,  and  more}.  The 
cassette  also  includes  an  assembler  and 
text  editor.  It  is  available  free  with  a 
&5  handling  charge  for  listings  and 
instructions  (if  you  desire  them  also). 

The  interface  was  designed  to 
achieve  speeds  up  to  540  bytes  per 
second  (2200  bits  per  inch),  but  the 
normal  operating  speed  is  187  bytes 
per  second.  This  corresponds  to  the 
ANSI  standard  of  800  bits  per  inch, 
By  modifying  the  oscillator  frequency 
and  performing  a  parallel  to  serial  con 
version  in  software,  the  interface  can 
also  be  used  for  program  exchange 
using  the  Kansas  City  standard.  The 
manual  makes  the  point  that,  "Since 
the  standard  is  fairly  stow,  it  suggests 
that  many  people  will  want  to  have 
two  methods  available:  one  which 
provides  for  program  exchange  with 
other  hobbyists  around  the  country, 
and  another  which  is  much  faster,  so 
that  program  loading  and  develop- 
ment can  be  speeded  up."  Since  a 
great  deal  of  time  is  going  to  be  spent 
saving  and  loading  data,  programs,  and 
other  text,  the  speed  will  definitely 
become  an  important  consideration. 
You  need  to  decide  if  you  want  to 
have  enough  time  to  stand  up  and 
stretch  while  loading  BASIC  at  187 
bytes/second  (40  seconds)  or  have 
time  to  jog  around  the  block  while 
loading  at  30  bytes/second  [4 
minutes]. 

The  encoding  technique  used  in  the 
Tarhell  interface  is  quite  simple  and 
has  been  in  use  throughout  the  in- 
dustry for  quite  some  time.  You  can 
visualize  this  technique  if  you  imagine 
a  shift  register  filled  with  data.  The 
register  is  clocked  with  a  square  wave 
and  the  output  data  is  exclusive-QRed 
with  this  square  wave.  This  results  in  a 

Continued  on  page  116 


95 


Jeff  Raloff 

Central  Data  Company 
P.O.  Box  2434,  Station  A 
Champaign  IL  61 620 


RTTY/uP  Flexibility 


--Baudot/ASCII 


serial/parallel  I/O 


The  next  two  construction 
articles  in  this  series  allow 
your  RTTY '/Computer  Dis- 
play System  to  be  hooked  to 
serial  data  //ms,  either  ASCII 
or  Baudot,  rather  than  having 
to  accept  parallel  ASCII.  This 
feature  can  prove  very  useful 
if  the  display  unit  is  very  far 
away  from  the  data  sending 
unit  (keyboard  or  computer). 

Both  projects  fit  on  a 
small  (less  than  4if  x  4") 
board  and  connect  to  the 
main  board  with  a  dual  ended 
DIP  plug,  They  allow  simple 
selection  of  a  crystal  con- 
trol led  baud  rate  by  setting 
eight  Inputs  to  the  board  high 
or  low  according  to  a  for- 
mula. Each  uses  a  UART 
which  makes  reliability  high 
and  keeps  the  number  of 
>mponents  tow. 

With  the  main  board  and 
either  one  of  these  optional 
input  boards t  you  have  a  very 
p  o  werfuf  display  terminal 
easily  swiichable  between 
different  codes  and  formats. 

This  month  the  ASCII 
input  will  be  discussed,  while 
next  month  the  Baudot 
article  Will  be  presented. 
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Fig.   1\  fumpers:  D  —  parity  inhibit;  H  -  odd  parity;  EG  —  positive  strobe,  F-G  —  negative 
strobe, 


Figs.  1  and  2  arc  the 
schematic  diagrams  for 
the  serial  ASCII  input  option. 
This  option  is  used  to  convert 
serial  ASCII  to  parallel,  or 
take  paral  lei  data  from  a  key- 
board and  serialize  it.  The 
major  device  used  is  the 
UART,  which  changes  the 
data's  format  while  con- 
verting from  serial  to  parallel 
[or  vice  versa}. 

The  UART  requires  a 
clock  at  16  times  the  baud 
rate,  which  is  made  by  two 
divide  by  N  counters.  The 
counters  each  have  four- 
inputs,  which  control  the 
number  of  divisions  the 
counter  has  {from  1  to  16). 
The  formula  for  setting  these 
inputs  is: 
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256- 


380,160 


16  x  baud  rate 


Note  that  the  number  must 
be  converted  to  binary  to  set 
the  inputs.  Therefore,  for  1 10 
baud  the  setting  would  be: 

256  -  559J6?  =  40  = 
^D       1760       4U 

0010  1000 
nisb  I sb 

The  inputs  to  the  two 
counters  appear  at  eight  pins 
nl  the  P3  plug,  and  can  be 
hardwired  to  the  determined 
setting  or  run  to  a  switch 
where  several  speeds  can  be 
selected.  Jumper  settings  for 
several  common  baud  rates 
&an  be  found  in  Table  1 . 

The  output  of  these  divi- 
ders (circuits  2  and  3)  is  pin 
1 5  of  circuit  3,  and  is  sent  to 
the  UART  clocks,  pins  17 
and  40. 

The  serial  input  data  can 
lake    any    of    three    forms: 

TTL,  EIA,  or  20  mil  loop.  If 
il  is  TTL  or  RS-232  (EIA),  it 
is  fed  into  an  operational 
amplifier  which  inverts  it.  If  a 
20  mil  loop  is  used,  the  out- 


side world  simply  opens  and 

closes  the  circuit  between 
pins  1  and  1 2  of  plug  P2. 

If  these  contacts  are 
shorted,  current  flows 
through  the  100  and  120 
Ohm  resistors,  causing  a 
voltage  drop  across  the  1  20 
Ohm,  This  voltage  drop  is  fed 
through  a  resistor  to  turn 
transistor  Q1  on,  grounding 
its  collector.  This  brings  pin  8 
of  circuit  4  high  —  which  is  a 
mark  condition  to  the  UART, 
If  the  two  terminals  are  open, 
no  voltage  drop  will  appear 
across  the  1  20  Ohm  resistor, 
and  the  transistor  will  stay 
turned  off.  This  will  bring  8 

4  low  —  a  space  condition 
to  the  UART.  Either  the 
output  of  the  op  amp  or  the 
inverter  can  be  jumpered  to 
the  UART  serial  input,  with 
B-C  being  the  op  amp  and 
A-C  being  the  loop  input. 

This  data  is  fed  into  the 
UART,  and  is  converted  to 
parallel  there.  The  parallel 
output  is  buffered  by  circuits 
8  and  9,  and  the  data  ready 
line  (pin  19)  goes  high  when 
the  output  data  is  stable.  This 
line  sets  a  flip  flop  (pin  9  of 
5)  which  brings  10  of  5  low. 


Speed  (Baud) 

Divide  By 

Decimal 

Binary 

msb        Isb 

T10 

40 

00101000 

220 

148 

10Q10100 

300 

177 

10110001 

Table  I. 


This  is  sent  through  an  AND 
gate  to  the  display  unit  as  the 
strobe  line.  It  also  goes 
directly  back  to  the  UART  to 
acknowledge  the  data  ready 
line. 

When  the  display  unit 
receives  the  strobe,  it  enters 
the  data  into  memory  and 
sends  back  a  strobe  received 
pulse.  This  resets  the  flip 
flop,  causing  strobe  to  go 
away.  The  UART  is  now 
ready  to  receive  another  byte 
of  data. 

If  data  from  a  keyboard  is 
to  be  serialized,  the  parallel 
data  is  presented  at  the 
UART,  pins  26-32.  If  you 
don't  want  parity  sent  with 
the  data,  jumper  D.  Likewise, 
if  you  do  want  parity  sent, 
don't  jumper  points  D.  Then 
jumper  or  leave  H  if  you  want 
odd  or  even  parity,  respec- 
tively. The  strobe  pulse  from 
the  keyboard  is  debounced 
by  the  .001  disc  capacitor 
and  the  first  half  of  circuit 
11.  The  output  of  this  flip 
flop  is  sent  to  the  clock  of 
the  next  one.  When  this  goes 
high,  the  second  flip  flop's 
output  goes  low.  This  is 
ORed  with  the  clock,  so  that 
the  next  time  the  clock  goes 


low,  the  flip  flop  will  be 
preset,  The  series-  of  events 
for  the  strobe  input  is  shown 
in  Fig,  3. 

Pin  9  of  11  is  the  strobe 
received  pulse  sent  back  to 
the  keyboard,  and  also  loads 
the  data  into  the  UART. 
After  the  load  pulse  goes 
away,  the  data  is  sent  out  pin 
25  serially. 

This  output  is  buffered  at 
pin  12  of  6  and  is  sent  to  the 
three  different  outputs.  It  is 
sent  directly  to  the  TTL  out- 
put, but  is  buffered  to  +5  and 
-5  volt  swings  at  the  other 
half  of  the  operational  ampli- 
fier (circuit  10)  for  the  EIA 
signal.  The  signal  is  also  sent 
to  a  20  mil  loop  switch, 
transistors  Q2  and  Q3,  With 
the  output  high  (mark),  tran* 
sis  tor  Q2  is  conducting, 
which  grounds  its  collector. 
This  turns  on  transistor  03, 
which  allows  loop  current  to 
flow.  If  the  output  is  low,  Q2 
is  cut  off  leaving  the  base  of 
03  high  -  also  cut  off.  No 
loop  current  flows. 

The  -5  volt  supply  to  the 
op  amp  is  derived  from  a 
resistor  divider  from  -12  V  to 
ground*  since  -5  V  is  not  sent 
from  the  main  board  to  the 
ASCII  input. 

If  "rept"  is  brought  high, 
the  clear  line  of  circuit  one  is 
brought  high,  allowing  its 
output  to  oscillate.  This 
output  is  fed  to  the  AND  gate 
used  for  the  strobe  pulse  - 
causing  the  strobe  line  to  the 
display  unit  to  oscillate.  It 
should  be  noted  here  that 
even   though  the  data  ready 

line  of  the  UART  may  have 
been  reset  before,  the  outputs 
are  still  available. 

Assembly 

Refer  to  the  first  four 
paragraphs  of  the  main  logic 
board's  assembly  procedure 
for    basic    information    per- 
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Fig.  4.  PC  board. 


taining  to  the  assembly  of 
this  unit.  Fig,  6  is  the  place- 
men l  drawing  for  all  of  the 


components  on  the  ASCII 
input  board.  All  parts  have 
part  numbers  and  component 


numbers  (as  used  in  the  sche- 
matics) printed  on  the 
drawing. 


1.  Mount  and  solder  all 
resistors  and   diodes  to  the 

board.  The  banded  (cathode) 
ends  of  the  diodes  are  marked 
with  a  square  pad  on  the  top 
of  the  board.  Mount  all  of  the 
components  before  solder ing, 
as  a  way  to  check  your  work. 

2.  Mount  and  solder  the 
40  pin  socket  and  the  three 
16  pin  sockets  at  the  posi- 
tions marked  UART,  PI,  P2, 
and  P3,  respectively. 

3.  Mount  all  of  the  TTL 
integrated  circuits  on  the 
board  and  after  checking 
their  placement,  solder  them 

in.  The  placement  of  pin  one 

is  denoted  by  a  small  "flag" 

coming  off  of  that  pin's  pad 
—  along  with  a  square  pad  on 
the  top  of  the  board. 

4.  Plug  the  40  pin  UART 
into  the  socket,  being  careful 
not  to  bend  the  leads. 

5.  Mount  all  capacitors 
and  the  transistor  being  sure 
to  polarize  the  electrolytics. 
The  square  pad  on  the  top  of 
the  board  denotes  the  posi- 
tive end  of  the  capacitor  and 
the  emitter  of  the  transistor. 

6.  If  parity  is  not  to  be 
sent,  jumper  D.  If  you  want 
to  send  parity  with  the 
serialized  keyboard  data, 
jumper  or  leave  H  depending 
on  whether  you  want  odd  or 
even  parity,  respectively. 

7.  Jumper  E-G  if  your 
keyboard  strobe  pulse  is  nega- 
tive going.  If  it  is  positive 
going,  jumper  F-G. 

8.  If  you  are  using  TTL  or 
EIA  RS-232  inputs,  jumper 
B-C  If,  however,  you  use  the 
loop  input,  jumper  A-C 

Operation 

Connection  of  the  serial 
ASCII  input  board  to  an 
external  keyboard,  modem, 
and  main  logic  board  is  done 
by  way  of  1 6  pin  DIP  sockets 
and  associated  plugs.  The 
cable  with  two  DIP  plugs  is 
used  to  connect  the  two 
boards  together,  the  input 
socket  of  the  main  board  to 
PI  of  the  option  board.  There 
are  two  remaining  cables,  one 
shipped  with  both  the  main 
and  the  option  boards. 
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Fig.  5. 


One  of  these  cables  goes 
from  P2  to  a  parallel  ASCII 
keyboard  and/or  the  circuits 
associated  with  the  loop 
input  and  the  TTL  output. 
The  pin  designations  for  plug 
P2are: 


Parts  List 

Integrated  Circuits 

1-2N2646 

Other 

1-7402 

MN4148 

7-.1  disc  capacitors 

1  -7404 

1-2  uF/15  V  electrolytic  capacitor 

3-7408 

Resistors 

1  .001  disc  capacitor 

1  7473 

t-1  20  Ohm 

1  -40  ptn  D 1 P  socket 

1-7474 

4-330  Ohm 

3-16  pin  DIP  sockets 

1-7493 

3-1  k 

1-0 IP  plug  with  cable 

2-74161  or  74163 

1-2.2k 

1 -double  ended  KIP  plug 

1-1458 

l-2.7k 

1  -circuit  board 

1-AY5-1013UART 

2-100  Ohm 
3270  Ohm 

A  kit  of  the  above  parts  is  available  from: 

Semiconductors 

1-680  Ohm 

Mini  Micro  Mart 

2  2N5129 

4-1  Ok 

1 61 8  James  Street 

1-2N2906 

1-4. 7k 

Syracuse  NY  13203 

1       loop  input  + 

2 

3 


fwd/bfcwd  (to  P1  > 


strobe  received 

4  —  strobe 

5  —  b6  (keyboard  data) 
6-b5 

7-b4 

8  —  Ground 

9  —  bl  (keyboard  data) 

10  -b2 

1 1  -  b3 

12  —  loop  input  — 

1 3  —  b7  (keyboard  data) 
14--12  V 

15  -  TTL  output 
16-  +5  V 

2906     5129 


The  other  cable  goes  from 
P3  to  the  circuits  associated 
with  the  TTL  or  EIA  input, 
the  repeat  key,  the  EIA  out- 
put, the  loop  output,  and  the 
speed  selection  switch  (if 
any).  The  pin  designations  for 
plug  P3  are: 


1 0  —  TTL  or  EIA  input 

11  — loop  output 
1  2  —  Hoop  output 

13  —  EIA  output 

1 4  —  repeat 
15—  Ground 

16  —  Two  stop  bits 


1  -  bl  (divide  by  N) 
2-b2 

3-  b3 

4-  b4 

5-  b5 
6  —  b6 

7-  b7 

8-  b8 

9-  +6  v 


Fig,  9  of  the  main  article 
shows  the  colors  of  the  flat 
cable  as  they  relate  to  the 
pins  of  the  DIP  plug, 

The  specifications  for  the 
input  signals  are: 

Loop    input:    Mark    = 
t  er  minals     shorted; 
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Space  =  terminals  open. 

Loop  output;    Mark  = 

20  mil  current  flowing; 
Space  =  0  mil  current 
flowing, 

TTL  or  EIA  input: 
Mark  =  .8-  -1 5  V;  Space 
=  2.4-1 5  V, 

TTL  output:  Mark  - 
0-.8  V;  Space  =  2.4-5  V. 

EIA  output:  Mark  =  -3- 
-15  V;  Space  =  +3+1 5 


To  connect  the  ASCII 
input  board  to  a  full  duplex, 
20  mil  loop  teletype  (KSR-33 
or  ASR-33),  follow  the  sche- 
matic in  Fig.  5,  ■ 


Fig*  &  Parts  placement. 
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SPECIFICATIONS: 


8K  SC-8  Specifications: 


Access  Time: 

Current  Re<r 

Memory  Chip: 

Voltage  Supply: 
Battery  Standby 


Address  Select: 


+  5  Volt  regutated 


Wail  States: 


500  ns  Max.  (225  max 
on  request) 

Less  than  200  ma  per 
1024  words  maximum 

AMD   91L02  APC   (low 
power  IK  x  t) 

+  5  to   H- 10  volts 

1.5  to  2  VolL 
Automatic  power 
loss  sensing   circuit. 
Eliminates  need  for 
switches. 

8  ea    Spst.  switches 
in  a  Dip  IC  packag 
(No  longer  any  need 
for  a  soldering    iron 
to   change   address 

4  ea   7805  regulators 
with  individual   heat 
sinks  to  run  cooler, 

NONE*  Your  wait  ligh' 
will  not  burn  because 
of  a  memory  wail 
stale, 


ALL   ADDRESS,     CONTROL,    AND   DATA 
OUT  LINES  FULLY  BUFFERED 

Circuit  Board 

Double  sided.  G10  glass  epoxy  board 
Plated  through  holes.  5  mil.  tin  minimum 
Solder  reflow  processed 
Solder  mask  on  both  sides  of  PC  board 
Component  fay  out  silk  screened  on 

component  side  of  PC  board 
Gold  plated  edge  contacts 
No  jumper  wires  used 
Professional  layout  techniques  used 


ALL   ADDRESS,    CONTROL,     AND     DATA    OUT    LINES 

FULLY   BUFFERED 

• 

QUANTITY.   DEALER,   AND   CLUB   INQUIRIES   INVITED 

• 
PLUG   IN-COMPATIBLE  WITH  ALTAIFT    AND   IMSAP 

IC  SOCKETS  INCLUDED 
$295,00  Kit  -  S394.00  Assembled  —  S2.00  Shipping  and  handling 


"LIMITED  TO   CAPACITY  OF  STANDBY  BATTERY 


III 


SEALS 


ELECTRONICS 

BOX  11651,  KNOXVILLE.  TN.  37919 


DEALERS 


& 


DISTRIBUTORS 


Mr.  Peter  Bicker  dike 

CANNEL  RADIO  &  ELECTRONICS 

18  East  Ortega  Streei 

Santa  Barbara    CA    93101 

Phone:  805-965-8551 

THE  COMPUTER  MART 
314  5th  Avenue 
Mew  York    NY    10001 
Phone:  212  279-7757 

THE  DATA  DOMAIN 
1  1  1  South  College 
Bloomington     IN    47401 
Phone    81  2  334-3607 

THE  COMPUTER  MART^ 
625  W.  Katella  Avenue,  t-1  0 
Orange    CA   92667 
Phone:  714  633-1222 

3fc  COMPUTER  MART 

DISTRIBUTING  COMPANY 
Orange    CA 

714-633  4634 

I 


THE  COMPUTER  MART 
1  097  Lexington 
Waliham    MA   02154 
Phone:  617-890-0677 

THE  COMPUTER  MART 
151    Kline  Blwd. 
Colonia    NJ   07067 
Phone:  201  574  2173 

£   HOBBYTRONIC  DISTRIBUTORS 
1218  Prairie  Drive 
Bloomington    IN    47401 
Phone:  81  2-336  63EO 

3fc    MJS  RESEARCH  &  DEVELOPMENT 
36  W.  62nd  Street 
New  York    NY    10023 
Phone:  212-247  5448 

#   MCED  COMPANY 

Sui  te  101,  1 600  Hayes  Street 
Nashville    TN    37203 
Phone:  615-329  1979 
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Blowtorch 


Pete  Walton  VE3FEZ 
421  Lodor  St. 
Ancastet  Ontario 
L9G2Z9 


Your  ICs 


--a  bonus  from 
computer  surplus 


Have  you  ever  tried  to 
remove  14  or  1 6  pin 
DIP  ICs  from  surplus  com- 
puter boards?  Sometimes  this 
can  be  a  very  exasperating 
job,  and  you  may  even  pass 
up  some  good  bargains 
because  you  don't  want  to  go 
through  all  the  trouble  of 
removing  them. 

There  are  many  ways  to 
remove  ICs*  You  can  use  a 
special  tip  that  heats  all  the 
pins  at  once,  you  can  clean 
the  solder  off  the  pins  one  at 
a  time,  you  can  use  a  special 
lip  with  a  vacuum  line 
attached,  or  you  can  even  use 
a  special  tip  with  a  blower 
attached.  All  these  methods 
are  slow,  cumbersome,  and 
expensive,  and  you  will 
usually  end  up  wishing  you 
had  three  hands  to  accom- 
plish very  much. 


The  method  that  I  use 
may  shock  you  a  bit  at  first, 
but  believe  it  or  not,  it  really 
works  well. 

I  remove  ICs  from  surplus 
computer  boards  with  a  blow- 
torch. That's  right,  a  propane 
torch  that  can  be  obtained  in 
just  about  any  ham's  work- 
shop, 

I  turn  the  flame  on  the 
pins  from  the  circuit  side  of 
the  board  and  yank  the  IC 
out  (fast)  from  the  com- 
ponent side  of  the  board 
using  an  IC  puller  or  just  a 
plain  old  pair  of  pliers.  Even 
when  using  the  torch  running 
full  blast,  I  have  yet  to 
damage  an  IC  due  to  ex- 
cessive heat,  Excessive  heat 
seems  to  be  an  old  wive's  tale 
on  some  of  these  modern  ICs. 
Of  course  you  can't  reuse  the 
boards,  ■ 


If  you  want  a  microcomputer 
with  all  of  these  standard  features  • . 


•  8080  MPU  (The  one 
with  growing  soft- 
ware support) 

•  1024  Byte  ROM 
(With  maximum  ca- 
pacity of  4K  Bytes) 

•  1024  Byte  RAM 
(With  maximum 
capacity  oF  2K 
Bytes) 

•TTY  Serial  J/O 
«  EiA  Serial  I/O 

•  3  parallel  I/O  s 
-ASCII/Baudot 

terminal  com- 

pat ibility  with  T TV  machines  or  video  units 

•  Monitor  having  load,  dump,  display,  insert 
and  go  functions 


•  Complete  with  card 
connectors 
■  Comprehensive 
User's  Manual,  plus 
Intel  6060 User's 
Manual 
*  Completely 
factory  assembled 
and  tested— not 
a  kit 

-  Optional  ac- 
cessories; Key- 
board/video 
display,  audio 
cassette  modem 
interface,  power  supply  ROM  programmer 
and  attractive  cabinetry , . ,  plus  more  options 
to  follow.  The  HAL  MX  EM  8080.  S3  75 


•  • 


•then  let  us  send  you  our  card. 


HAL  Communications  Corp,  has 
been  a  leader  in  digital  communi- 
cations for  over  half  a  decade, 
The  MCEM-8080  microcomputer 
shows  just  how  far  this  leadership 
has  taken  us. ..and  how  far  it 
can  take  you  in  your  applications. 
That's  why  we'd  tike  to  send 
you  our  card— one  PC 
board  that  we  feel  is  the 
best-valued,  most  complete 


HE 


microcomputer  you  can  buy.  For 
details  on  the  MCEM-8080,  write 
today.  We'll  also  include  compre- 
hensive information  on  the  HAL 
DS-3000  KSR  microprocessor- 
based  terminal,  the  terminal  that 
gives  you  multi-code  compati- 
bility, flexibility  for  future 
changes,  editing,  and  a 
convenient,  large  video 
display  format. 


HAL  Communications  Corp. 
Box  365, 807  E.  Green  Street,  Urban  a,  Illinois  61801 

Telephone  (217)  367  7373 


r 
i 
i 
i 

i 
i 


i 
i 
i 
j 
i 
i 

i 
I 
< 
1 
I 
i 
1 
I 
« 

» 
I 
I 
» 
I 


ca 


oo 


k 


The  new  1976  U.  S.  CALLBQOK  has  over  300,000 
W  &  K  listing  It  has  calls,  license  classes, 
names  and  addresses  plus  the  many  valuable  back- 
up charts  and  references  you  have  come  to  ex* 
pect  from  the  CALLBQOK. 

Specialize  in  DX?  Then  you're  looking  for  the  new, 
larger  than  ever  1976  FGHElGN  CALLBOOK  with 
over  225,000  calhr  names  and  addresses  af  ama* 
teurs  outside  of  the  U.S.A. 

On  dealer  shelves  NOW] 

Foreign  Radio  Amateur  Cat  I  bosk 

DX  Listings 
$12,95 

with 

Sendee 

Editions 

tiass 


u 
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United  State* 
Call  book 
AIIW&K 
Listings 
$13.95 

witii  3  Service  Editions  $19.95 


RAO  10  AMATEUR 
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llbook 


INC 


J^  Dept.  B  925  Sherwood  Drive 
9^  Like  Blufl,  III  60044 

Order  from  srour  favorite  electronics  Sealer  or 
direct  from  the  publisher.  All  direct  orders  add 
S1,00  shipping  and  handling  per  Callboofc. 
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This  circuit  was 
developed  as  the  result 
of  a  need  to  interface  a  clock 
chip  to  some  other  hardware, 
Unfortunately,  the  clock  chip 
available  had  only  7-segment 
output,  and  was  not  equipped 
with  BCD  outputs.  The  first 
solution  required  a  relatively 
large  number  of  gates,  and 
because  of  space  restrictions, 
was  inconvenient  for  the 
project  in  hand,  To  overcome 
this  problem,  the  gating  was 
replaced  with  a  32  x  8  PROM, 
addressing  the  PROM  from 
the  7-segment  output  of  the 
clock,  with  the  BCD  stored  in 
the  appropriate  locations  of 
the  PROM.  Fig.  1  illustrates 
the  segment  designations  of  a 
7-segment  display. 

Since  the  PROM  is  32  x  S 
bits,  it  has  only  5  address 
lines,  and  it  is  therefore 
impossible  to  use  all  the  clock 
outputs.  But  if  the  7-segment 
coding  for  the  numerals  0-9  is 
considered  (Table  1 ),  it  can 
be  seen  that  it  is  still  possible 
to  obtain  a  unique  code  for 
each  numeral,  by  using  only 
segments  a,  b,  e,  f  and  g.  II 
segment  a  is  considered  as  the 
most  significant  bit,  and 
segment  g  as  the  least 
significant    bit    of    a    5    bit 


Roger  P*  Kilhck  G8KWR/DCQGK 

58  Sevenfields 

Highworth 

Swindon 

Wiltshire 

England  SN6-7NG 


How  to  Interface 


a  Clock  Chip 


-  -  Baudot,  BCD  or  ASCII  conversion 


natural  binary  code  (used  to 
address  the  PROM),  then  the 
ten  locations  listed  in  Table  1 
will  be  addressed  for  the 
numerals  09.  These  locations 
contain  the  BCD  code. 

Although  the  solution  was 
satisfactory,  there  is  a 
considerable  amount  of 
unused  space  in  the  PROM, 
and  since  it  was  desired  to 
link  the  clock  to  a 
microprocessor-based  RTTY 
system  at  a  later  date,  it  was 
decided  to  see  if  any  of  the 
remaining  locations  could  be 
used  to  contain  ASCII  or 
Baudot  coding  for  the 
numerals  0-9.  The  first  to  be 
dealt  with  is  Baudot.  If  BCD 

and     Baudot    are    compared 
(Table  2),  it  is  very  clear  that 


element  "B"  of  the  BCD  is 

identical  to  element  "E11  of 
the  Baudot,  except  for  the 
numeral  1.  If  it  were  not  for 
this  one  difference,  it  would 
be  possible  to  store  the  BCD 
(4  bits)  and  the  Baudot  (5 
bits)  in  the  8-bit  word  of  the 
PROM.  This  problem  was 
overcome  by  the  addition  of 
a  7410  triple  3-inpui  NAND 
to  the  output  of  the  PROM, 
as  shown  in  Fig.  2.  Then,  in 
any  given  word  of  the  PROM, 
the  BCD  is  stored  in  bits 0-3, 
and  elements  A,  B,  C  and  D 
of  the  Baudot  are  stored  in 
bits  4-7.  Thus  all  the  BCD 
and  elements  a-D  of  the 
Baudot  arc  directly  available 
at  the  output  of  the  PROM, 
and  element  E  of  the  Baudot 


is  obtainable  from  the  extra 

gating ,  which  works  as 
follows.  If  the  output  of  Ul 
is  high,  then  the  output  of  U3 
will  follow  the  input  of  U2 
•ement  B  of  the  BCD),  But 
if  at  any  time  the  output  of 
Ul  should  be  low  (which  will 
happen  for  numerals  1  and 
7),  then  the  output  of  133  will 
be  forced  high.  The  output  of 
U3  can  then  be  used  as 
element  E  of  the  Baudot. 
Thus  the  aim  of  encoding 
both  BCD  and  Baudot  is 
achieved,  and  they  are 
available  simultaneously. 

Obtaining  the  conversion 
to  ASCII  was  accomplished  in 
a  totally  different  way.  It  was 
necessary  to  modify  the 
address  inputs  in  some  way, 


PROM  location 

addressed 

with  segments  a 

,  b,  a, 

f,9* 

BCD 

Ba 

udot 

Numeral 

Numeral 

a 

b 

c 

d 

e 

f 

y 

(Decima 

1) 

D 

c 

B 

A 

E 

D 

c 

B 

A 

0 

1 

1 

1 

t 

1 

1 

0 

30 

0 

0 

0 

0 

0 

1 

1 

0 

1 

0 

1 

0 

1 

1 

0 

0 

0 

0 

8 

0 

0 

0 

1 

1 

1 

1 

0 

1 

1 

2 

1 

1 

0 

1 

1 

0 

1 

29 

0 

0 

1 

0 

1 

1 

0 

0 

1 

2 

3 

1 

1 

1 

1 

0 

0 

1 

25 

0 

0 

1 

1 

1 

0 

0 

0 

0 

3 

4 

0 

1 

1 

0 

0 

1 

1 

11 

0 

1 

0 

0 

D 

1 

0 

1 

0 

4 

5 

1 

0 

1 

1 

0 

1 

l 

19 

0 

1 

0 

1 

0 

0 

0 

0 

1 

5 

6 

0 

0 

1 

1 

1 

1 

1 

7 

0 

1 

1 

0 

1 

0 

1 

0 

1 

6 

7 

1 

1 

1 

0 

0 

0 

0 

24 

0 

1 

1 

1 

1 

1 

1 

0 

0 

7 

a 

1 

t 

1 

t 

1 

1 

1 

31 

1 

0 

0 

0 

0 

1 

1 

0 

0 

8 

9 

1 

1 

0 

0 

1 

1 

27 

1 

0 

0 

1 

0 

0 

0 

1 

1 

9 

A 
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Table  h  7-segment  code. 


Table  2  BCD  and  Baudot. 
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LOGIC  I*  ASCII 

LOGIC  G=atC3/  BAUDOT 


)ASCH 


>BA*X»T 


F/p.  2  Conversion  circuit. 


so  lhat  the  7-segment  would 
address  another  set  of  unique 
store  locations.  The  only 
modification  of  the  address 
inputs  which  can  be  done 
easily  is  controlled  inversion. 
With  the  aid  of  a  computer, 
all  the  possible  combinations 
of  inversion  of  the  address 
inputs  were  checked,  from 
which  it  was  discovered  there 
were  two.  And  for  reasons 
which  will  be  given  later,  the 
following  was  chosen.  By 
inverting  segments  a,  b,  e  and 
g  from  the  clock,  the 
locations  listed  in  Table  3  can 
be  addressed,  and  it  is  in 
these  locations  that  the 
ASCII  (or  any  other  code)  is 
stored.  The  inversion  is 
carried  out  with  a  7486  quad 
exclusive  OR,  as  shown  in 
Fig,  2.  If  point  X  in  Fig,  2  is 
brought  high,  then  segments 
af  b,  e  and  g  of  the  clock  are 
inverted,  and  ASCII  can  be 
obtained  from  the  outputs  of 
the  PROM;  if  X  is  at  logic  fow 
level,  then  the  outputs 
obtained  from  the  PROM  will 
be  Baudot/BCD. 

The  circuit  given  will 
function  perfectly  well  with 
any  7-segment  coding  which 
produces  a  6  without  a  top, 
and  a  9  without  a  tail.  Since 
some  clock  chips  produce  the 
6  with  a  top,  and  a  9  with  a 
tail,  this  was  also  given 
consideration.  And  this  is  the 
reason  thai  of  the  two 
possible  combinations  of 
inversion  of  ihe  input  to  the 
PROM,  the  one  given  was 
chosen.  Since  the  tail  of  a  9  is 
given  by  segment  c,  it  will 
have  no  effect  anyway.  But 
the  top  of  ihe  6  will  affect 
the  most  significant  bit  of  the 


PROM  address  line,  and  it  is 
necessary  to  allow  for  it.  All 
that  is  required  is  to  repeat 
the  BCD/  Baudot  for  the 
numeral  6  in  another  location 
of  the  PROM,  and  the  same 
for  the  ASCII  coding  of  the 
numeral  6.  This  information 
is  given  in  Table  4. 

Thus  it  can  be  seen  that 
with  the  addition  of  2  extra 
packages  to  the  PROM,  it  is 
possible  to  cater  for  the 
conversion  of  7-segment  to 
ASCI  I /BCD  and  Baudot,  with 
or  without  lopped  6s  and 
tailed  9s.  A  complete 
summary  of  the  layout  of  the 
PROM    is  given   in  Table  5. 

Address  (Binary) 

ooooo 

00001 

00010 

00011 

00100 

00101 

00110 

00111 

01000 

01001 

01010 

01011 

01100 

01101 

01110 

01111 

10000 

10001 

10010 

10011 

10100 

10101 

10110 

10111 

11000 

11001 

11010 

11011 

11100 

11101 

11110 

11111 


PROM  location  addressed 

with  segments  a,  b,  ef  f ,  g. 

(Decimal) 

3 

21 

0 

4 

22 

14 

26 
5 

2 
6 

Table  3,  7-segment  code}  with  at  bf  e  and g  inverted, 


Numeral 

ft 

b 

e 

f 

g 

0 

0 

0 

0 

1 

i 

1 

1 

0 

1 

0 

i 

2 

0 

0 

0 

0 

0 

3 

0 

0 

1 

0 

0 

4 

1 

0 

1 

1 

0 

5 

0 

1 

1 

1 

0 

6 

1 

1 

0 

1 

0 

7 

0 

0 

1 

0 

1 

8 

0 

0 

0 

1 

0 

9 

0 

0 

1 

1 

0 

Although  this  conversion  was 
designed  for  use  with  a  clock 
chip,  it  could  be  equally  well 
used  to  convert  the  output  of 
other  chips,  such  as  digital 
voltmeters,  to  another  code. 
The  PROM  used  was  a 
6331  from 
Memories,  but 
8223,  which 
obtainable,  can  be  used 
instead.      Instructions     for 


Monolithic 

a    Signet  ics 

is     easily 


programming  the  8223  are 
given  in  the  January  1976 
edition  of  73,  m  the  article 
11  The  Computer  QSO 
Machine/'  by  B.D, 
Lichtenwalner.  ■ 

References 

Monolithic  Memories  6331    Data 

Sheet* 

"The   Computer  QSO  Machine/* 

B.    D.      Lichtenwalner,      73 

Magazine,  January  1976, 


7-segment       a     b    e    f     g 

10     111 

a,  b,  e,  &  g      0    10    10 
inverted 


Location  23 


Location  10 


Table  4.  Allowance  for  topped  &, 


Address  (Decimal) 

0 

1 

2 

3 

4 

5 

6 

7 

8 

9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 


Content 

ASCII  Numeral  2 

Empty 

ASCII  Numerals 

ASCII  Numeral  0 

ASCII  Numeral  3 

ASCII  Numeral  7 

ASCII  Numeral  9 

BCD/Baudot  Numeral  6 

BCD/Baudot  Numeral  1 

Empty 

ASCII  Numeral  6 

BCD/Baudot  Numeral  4 

Empty 

Empty 

ASCII  Numeral  5 

Empty 

Empty 

Empty 

Empty 

BCD  /Baudot  Numeral  5 

Empty 

ASCII  Numeral  1 

ASCII  Numeral  4 

BCD/Baudot  Numeral  6 

BCD/Baudot  Numeral  7 

BCD/Baudot  Numeral  3 

ASCII  Numeral  6 

BCD/Baudot  Numeral  9 

Empty 

BCD/Baudot  Numeral  2 

BCD/Baudot  Numeral© 

BCD/Baudot  Numeral  S 


Table  5.  Summary  of  layout  of  information  in  PROM. 
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«TTTilbur,  can't  you 
W  keep  those  damn 
kids  quiet  while  I'm  making 
dinner?"  How  many  Ameri- 
can husband**  have  heard 
thai?  If  this  were  the  opening 
block  on  the  "wordless  work- 
shop" home  improve  mem 
cartoon  feature  found 
monthly  in  Popular  Science 
magazine,  the  next  six  car- 
toon blocks  would  illustrate 
the  construction  of  a  giant 
bird  cage  or  ski  jump  for  the 
backyard  to  entertain  the 
kids.  This  is  a  nice  idea,  but 
there  are  very  few  things 
which  are  universally  enter- 
taining to  children,  or  adults 
for  that  matter  -  except 
maybe  the  boob  tube. 
Today's  generation  of 
children  has  grown  up  spend- 
ing more  time  in  front  of  a 
television  than  in  school.  The 
TV  has  become  a  cheap  baby- 
sitter and  the  primary  source 
of  entertainment  for  most 
American  families. 

Wilbur,  trying  to  keep 
peace  in  the  family,  scans  the 
TV  listings  and  sees  that  he 
has  a  choice  of  Peyton  Place 
reruns,  a  subtitled  movie  in 
Swahili  and  jimmy  Durante 
doing  impressions  of  Walter 
Cronkite.  His  only  wish  at 
this  point  is  that  the  TV  set 
would  show  something  that 
he  wanted  rather  than  what 


Steve  Cjarcia 
1 24  Hebron  Awt 
Glastonbury  CT  06033 


Hey, 
Look  What  My  Daddy  Built! 


-  -  six  TV  game  chip  can  make  you  a  hero 


Smell-o  Deodorant  or  Slip- 
pery Lip  Ice  Cream  was 
willing  to  sponsor. 

Wilbur  checks  his  Popular 
Science  and  considers  the  car- 
tooned suggestions,  but 
decides  that  he  might  enjoy 
the  bird  cage  idea  too  much 
and  the  ski  jump  would 
attract  more  noisy  kids.  In  his 
continuing  search  through  the 
magazine  rack,  he  spies  an 
article  describing  the  con- 
struction of  a  TV  ping  pong 


game  and  decides  this  may  be 
the  answer  to  his  problem. 
Such  a  system  would  use  his 
existing  TV  -  no  re-educa- 
tion necessary  -  and  all  parts 
are  available  from  a  supplier 
listed  in  the  article. 

Wilbur  spends  his  $140 
and  obtains  a  kit  by  mail  a 
month  later.  He  carefully  lays 
out  all  the  parts  for  the  basic 
game  plus  the  optional 
scoring  board  and  power 
supply:  90  TTL  ICs,  assorted 


resistors,  capacitors  and  hard- 
ware. His  wife  surveys  this 
and  pipes  in  with,  "Do  they 

sell  that  junk  by  the  pound?" 
Co  mp  I  e  tely  undaunted, 
Wilbur  spends  the  next  week, 
three  telephone  calls  to  the 
kit  manufacturer,  and  one 
very  expensive  and  frustrating 
visit  to  a  TV  repairman  for 
him  to  set  and  align  all  the 
timing  circuits.  The  kids  have 
been  thoroughly  entertained 
in    the    meantime    watching 
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Game  circuit  built  by  author. 
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Daddy  cuss  each  individual 
component  as  he  assembled 
the  massive  board. 

Then  came  the  moment  of 
truth.  Power  on.  It  would  be 
unfair  to  say  that  it  didn't 
work.  It  did  work  and  the 
kids  were  completely 
occupied     for     about     three 

weeks.  They  then  got  tired  of 
just  bouncing  the  ball  back 
and  forth  in  the  same  ping 
pong  game  all  the  time, 
"Wilbur,  can't  you  keep  those 
kids  quiet  while  I'm  making 
dinner?"  ARRRRG! 

This  painfully  familiar 
story  serves  as  our  introduc- 
tion to  the  world  of  TV 
games.  There  are  TV  games 
sold  in  every  discount  store 
and  almost  every  major  elec- 
tronics periodical  has  had  a 
construction  article  on  them. 
The  commercial  units  cost 
between  575  and  $100  and 
the  construction  kits  are 
about  the  same  cost,  but 
there  are  considerable  differ- 
ences among  them.  Some 
may  be  using  older  designs 
which  may  have  as  many  as 
100  chips  to  perform  only 
one  game,  or  at  the  other 
extreme  one  chip  to  perform 
six  games.  Obviously,  Wilbur 
would  have  been  better  off 
buying  a  unit  which  per- 
formed more  than  one  game 
and  allowed  variations  within 
each.     Fewer     parts     would 


t 


I  OOfx  F 

1  . 


*e*v 


2N2222 


RIFLE 
CIRCUIT 

fig  a 


■  DAME  SELtCT  ICLOSE  ON€ 
S»   '     -      H 


TO  PIN  tA 
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Fig.  L  TV  game  schematic 

necessarily  mean  a  lower 
price  and  increased  reliability. 
The  ultimate  in  perfection 
(so  far)  is  the  subject  of  this 
article:  the  AY-3-8500-1 
made  by  General  Instru- 
ments, This  is  a  24  pin  MOS 
integrated  circuit  TV  game 
chip  capable  of  playing  six 
different  TV  games.  The 
features  are  as  follows: 

1.  Six  selectable  games 
—  tennis,  hockey, 
squash,  single  player 
practice,  and  two  rifle 
shooting  games 

2.  Automatic     scoring 

3.  Score  display  on  TV 
screen:  0-1  5 

4.  Selectable    bat    size 

5.  Selectable  ball  speed 

6.  Selectable  deflection 
angles 

7.  Automatic  or  man- 
ual ball  service 

8.  Realistic  sounds 

9.  Shooting  forwards 
in  hockey  game 

1 0.  Visually  defined 
playing  area  for  the 
four  ball  games 

Game  Descriptions 

TENNIS; 

The  tennis  game  picture 
on  the  TV  screen  will  be  as 
shown  in  Fig,  5.  There  will  be 
one  bat  or  player  per  side,  a 
playing  field  boundary  and  a 
center  net.  Scoring  position  is 
as  illustrated.  After  reset  is 
applied,   the  score  is  0  to  0 


and  the  ball  will  serve  arbi- 
trarily from  one  side  toward 
the  other.  It  is  the  opposing 
player's  objective  to  intersect 
the  path  of  this  ball  and 
deflect  it  back  toward  his 
opponent.   If  no  intersection 


occurs,  a  point  will  be  auto- 
matically scored  against  the 
erring  player  and  the  ball  will 
again  be  automatically  served 
toward  him  again.  Serve  will 
not  change  until  he  scores  a 
point  and  gains  the  advan- 
tage. A  game  concludes  when 
one  player's  score  totals  15 
points. 

The  exact  details  of  the 
game  are  a  function  of  the 
optional     speed,     size,    and 
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Fig.  5.  Tennis  game  with  boll  in  play. 


Fig,  7,  Squash  game  with  ball  in  play. 


Fig.  6.  Hockey  game  with  bail  in  play. 


angle  selections.  While  the 
game  is  in  progress,  three 
audio  tones  are  output  to 
indicate  boundary  reflections, 
bat  hits  and  scores. 
HOCKEY; 

The  rules  of  the  hockey 
game  are  exactly  the  same  as 
the  tennis  game  except  that 
each  human  player  controls 
two  bats  or  players  on  the 
screen.  These  players  shown 
in  Fig.  6  are  referred  to  as  the 
goalie  and  the  forward  respec- 
tively. The  goalie  defends  the 
goal,  while  the  forward  is 
located  in  the  opponent's 
playing  area.  When  the  game 
starts,  the  ball  will  be  arbi- 
trarily served  from  one  goal 
toward  the  other  side.  If  the 
opponent's  forward  can  inter- 
cept the  ball,  he  can  shoot  it 
back  toward  the  goal  and 
score  a  point,   [f  the  ball  is 


missed  it  will  travel  to  the 
other  half  of  the  playing  area 
and  the  opponent's  forward 
will  have  the  opportunity  to 
deflect  the  ball  toward  the 
goal.  If  the  ball  is  "saved"  by 
the  goalie  or  it  reflects  from  a 
boundary,  the  same  forward 
will  have  an  opportunity  to 
again  try  to  deflect  the  ball 
back  toward  the  goal.  This 
method  of  jamming  the  ball 
between  the  forward  and  the 
goalie  is  a  very  effective 
scoring  method  and  makes 
for  an  exceptionally  exciting 
game. 

Scoring  and  audio  are  the 
same  as  the  tennis  game, 

SQUASH: 

This  game  is  illustrated  in 
Fig,  7.  There  are  two  players 
who  alternately  hit  the  ball 
against  a  back  court  bound- 
ary. 


Scoring  and  audio  are  the 
same  as  the  tennis  game. 

PRACTICE: 

This  game  is  illustrated  in 
Fig.  8  and  is  similar  to  squash 
except  that  there  is  only  one 
player; 

RIFLE: 

The  rifle  game  is  illus- 
trated in  Fig,  9.  Rifle  1  game 
results  in  a  large  target  which 
randomly  shoots  across  the 
screen  while  Rifle  2  requires 
that  the  target  bounce  around 
within  the  area  defined  by 
the  TV  screen.  External  cii- 
cuitry  listed  in  Fig.  3  condi- 
tions optical  input  to  a 
photocell  located  in  the 
barrel  of  a  toy  pistol  or  rifle 
which  is  aimed  at  this  random 
target-  When  the  trigger  (PB3) 
is  "pulled/1  the  shot  counter 
is  incremented.  If  the  rifle  is 
on  target,  the  hit  counter  is 
incremented. 

After  15  shots  the  score  is 

displayed. 

Circuit  Description 

The  simplest  circuit 
utilizing  this  game  chip  is 
illustrated  in  Fig*  1  and 
shown  in  the  photo,  A  DIP 
switch  (S1-SS)  is  used  for 
rarely  changed  functions  such 
as  game  selection,  rebound 
angle  and  bat  size.  A  $2.00 
eight  section  switch  such  as 
this  serves  to  lower  overall 
costs  by  replacing  about 
$8.00  worth  of  toggle  and 
rotary  switches  while  main- 


taining miniaturization.  SI 
through  S6  are  the  game 
selection  switches.  Only  one 
of  the  switches  is  enabled  or 
placed  in  the  ON  position. 
The  others  must  be  left  open 
or  the  game  chip  will  try  to 
play  more  than  one  game 
simultaneously.  The  correct 
procedure  for  selecting  a 
game  is  to  turn  the  currently 
programmed  game  off  (all  six 
switches  open)  and  then  close 
the  particular  switch  for  the 
desired  game.  Switches  1 
through  6  will  select  the 
following  games  respectively: 
Rifle  1,  Rifle  2,  tennis, 
hockey,  squash,  and  practice. 

Bat  size  and  ball  deflection 
angle  are  controlled  by  DIP 
switch  sections  S7  and  S9 
respectively.  With  S7  open 
the  larger  bat  size  is  selected. 
On  a  21"  television  screen 
this  will  appear  to  be  about 
2f\  When  this  switch  is  in  the 
closed  position,  small  bats  of 
approximately  half  the  pre- 
vious size  will  be  displayed. 
All  paddle  game  photos  in 
this  article  illustrate  the  large 
bat  selection. 

When  first  playing  a  TV 
game,  a  player  may  want  to 
find  his  bearings  and  fine 
tune  his  eye-hand  coordina- 
tion. For  just  this  reason 
General  Instruments  provided 
for  selectable  bounce,  or 
deflection  angles.  When  S8  is 
open,  three  rebound  angles 
are  enabled  -  plus  and  minus 
20  degrees  and  straight  back 


Jn  i 
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Fig.  8.  Practice  game  with  bail  in  play. 


Fig.  9.  Rifle  games  I  and  2  target. 


at  0  degrees.  With  S8  closed, 
five  rebound  angles  are 
possible  -  plus  and  minus  20, 
plus  and  minus  40,  and  0 
degrees.  This  latter  selection 
requires  considerable  player 
skill  and  dexterity  and  adds 
new  dimensions  to  otherwise 
repetitious  games.  If  that 
were  not  enough,  selectable 
ball  speed  is  also  available. 
The  ball  speed  switch  SW1  is 
used  more  often  than  the 
game  select  switches  and 
therefore  should  be  a  more 
easily  used  slide  switch.  When 
this  switch  is  open,  low  speed 
is  selected.  In  this  mode  the 
ball  takes  1.3  seconds  to 
traverse  the  screen.  When  the 
switch  is  closed,  high  speed  is 
chosen  and  the  ball  will  dart 
across  the  screen  in  .65 
seconds.  There  is  a  complete 
understanding  of  the  concept 
of  human  fallibility  after 
playing  a  game  which  com- 
bines small  bat  size,  full 
rebound  angles,  and  a  fast 
ball  speed.  With  this  combina- 
tion, the  cure  for  boredom 
becomes  electronically 
induced  insanity. 

If  these  features  were  not 
sufficient,  there  are  more  — 
realistic  sound  and  automatic 
scorekeeping.  All  games  con- 
sist of  15  points  with  both 
players  starting  with  a  score 
of  zero  after  pushing  the 
game  reset  button  (PB1). 
With  pin  7  grounded  through 
the  manual  serve  push-button 
(PB2),  play  will  resume  auto- 
matically upon  the  release  of 


the  reset  button.  Automatic 
start  is  signified  by  the  game 
bail  being  arbitrarily  served 
into  the  playing  area,  and 
each  time  a  point  is  scored, 
the  ball  will  come  into  play 
into  the  court  defended  by 
the  player  having  scored  the 
point.  If  automatic  start  is 
not  desired,  the  reset  and 
serve  buttons  should  be 
pressed  simultaneously  when 
resetting  a  game.  The  reset 
button  is  then  released  while 
still     depressing     the     serve 


button.  This  will  allow  com- 
plete player  readiness  and  will 
only  put  the  ball  in  play 
when  the  serve  button  is 
finally  released.  Score  is 
incremented  (up  to  a  high  of 
1 5)  each  time  a  player  fails  to 
deflect  a  ball  away  from  goal. 
All  of  this  rebounding  and 
scoring  results  in  some  very 
interesting  game  sounds.  A 
ball  hit  upon  a  paddle  results 
in  32  milliseconds  of  976  Hz 
tone.  A  boundary  reflection 
is  32  milliseconds   (msec)  of 


488  Hz  tone  and  score  is  1 60 
msec  of  1.95  kHz  tone.  This 
square  wave  oscillation  is 
amplified  by  a  2N2222  tran- 
sistor and  applied  to  a  100 
Ohm  .2  Watt  speaker.  (An  8 
Ohm  speaker  may  be  used 
with  proper  current  limiting 
in  the  collector  circuit.)  SW2 
is  provided  to  switch  off  the 
sound  without  having  to  shut 
off  the  game.  Player  position- 
ing is  remotely  controlled 
through  cables  attached  to 
pins  10  and  11  of  the  game 


Inside  of  author's  game  unit  if  lust  rating  parts  layout. 
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Parts  List  for  Figs.  1  and  3. 


AY^3-850(M  MOS  game  chip  General  Instruments 

4072  Dual  4  input  OR  gate  CMOS  RCA 

401 1  Quad  2  input  NAND  CMOS  RCA 

4098  Dual  monostable  CMOS  RCA 

2N2222  or  equiv* 

8  position  DIP  switch  Gray  Hill  or  equiv. 

SPST  momentary  push-button 

C  &  K  Sub  miniature 

DPST  momentary  push-button 

C  &  K  Subminiature 

SPST  slide  switch 

Alco  Subminiature 

SPST  toggle  switch 

C&K  Subminiature  3  A  115  V  ac 

Tl  L  64  phototransistor  or  equiv. 

Texas  Instruments 

1N914  diode  Texas  tns. 

100  uF  electrolytic  15  V  dc 

11M7  53A  or  equiv. 

1  meg  composition  potentiometer  2  Watt 

Allen-Bradley  or  equiv. 

100  SI  .2  Watt  speaker 

NSL5053  LED  or  equiv. 
All  resistors  are  Vi  Watt  10%  unless  otherwise  indicated. 
All  capacitors  are  ceramic  type  with  mm.  voltage  ratings  of  25  V  dc 
unless  otherwise  Indicated. 
MISC  extension  cable,  batteries,  box,  hook  up  wire,  etc. 


A1 

A2 

A3 

A4 

Q1.02 

SI  SB 

PB1.PB3 

PB2 

SW1,2 

SW3 

PT-1 

Dff  D2 

CI 
Z1 
R1,  R2 

SPK 

LED 


chip.  Each  player  control 
consists  of  a  1  meg  pot  and  .1 
microfarad  capacitor  which 
combines  to  form  a  variable 
time  constant  utilized  by 
internal     timing     circuitry- 


Longer  or  shorter  time  con- 
stants will  result  in  relatively 
different  vertical  player  posi- 
tions. To  reduce  noise,  this 
extension  cable  should  be 
shielded;  otherwise,  a  display 


malady     referred     to     as 

1 1  herringbone     effect"     will 
result. 

For  a  TV  game  to  be 
properly  displayed  on  a  raster 
scan  television,  the  proper 
video  signal,  similar  to  that  of 
any  commercial  TV  station, 
musl  be  applied  to  the 
antenna.  Such  a  video  signal 
results  from  synchronized 
dividers  inside  Al ,  which 
divide  the  2  MHz  master 
clock  (Fig.  2)  and  output  the 
required  60  Hz  vertical  and 
15750  Hz  horizontal  sync 
signals.  These  signals  from  pin 
13  are  combined  with  those 
of  the  ball  output,  right 
player  output,  left  player 
output,  and  score  and  field 
output  (pins  5,  8f  9,  and  21 
respectively)  in  a  two  bit 
digital  to  analog  converter 
formed  with  a  4072  CMOS 
dual  4  input  OR  gate.  This 
type  of  video  output  is  re- 
ferred to  as  composite  video 
output  and  is  suitable  only 
for  use  on  video  monitors  and 
not  standard  televisions.  This 
video  output  may  in  turn  be 


used  to  amplitude  modulate 
an  rf  carrier  suitable  for  a 
standard  television  receiver. 
Fig.  4  illustrates  a  sample 
circuit  of  this  basic  type  of 
modulator.  With  the  com- 
ponents chosen,  the  fre- 
quency is  approximately  that 
of  VHF  channel  five.  (This 
circuit  is  intended  for  illustra- 
tion only  and  acceptability 
by  the  FCC  as  a  proper  class 
1  rf  modulator  is  not 
inferred.)  The  modulator 
output  is  connected  directly 
to  the  TV  antenna  terminals, 
with  the  antenna  discon- 
nected, 2nd  adjusted  for  the 
best  reception. 

This  game  is  a  marvel  of 
engineering  ingenuity  through 
which  General  Instruments 
has  succeeded  in  enlightening 
the  average  American  to  the 
latest  advances  in  electronic 
technology.  It  is  easy  to  over- 
look 16K  bit  RAMs  and 
microprocessors,  but  it  is 
hard  to  ignore  such  a  mar- 
velously  exciting  TV  game 
when  presented  on  your  own 
home  television.  ■ 


from  page  4 


system   that   is   just  like   RTTY,  but 
with  the  break  in  feature. 

If  RTTY  operators  wanted  to.  they 
could  have  break  in  just  by  setting  up 
their  systems  on  two  different  fre^ 
quencies.  Then  they  could  use  a  split 
CRT  display  such  as  Don  Alexander 
has  developed  (August,  page  82).  to 
show  both  what  they  are  sending  and 
what  they  are  receiving  on  the  top  and 
middle  of  the  tube,  tf  anyone  gets 
into  this  I'd  like  to  know  about  it,  and 
so  would  a  lot  of  RTTYers. 

Not  a  few  readers  would  probably 
like  some  hints  on  how  to  get  their 
code  speed  up  to  100  wpm  ,  , *  any 
volunteers? 


UNEMPLOYED? 
The  politicians  are  talking  a  lot 
about  jobs,  yet  here  at  73  we  have 
jobs  going  begging.  We  need  help  in 
several  departments  and  would  be 
absolutely    delighted    to    have    some 


EDITORIAL  SY  WAYNE  GREEN 

hams  come  up  here  to  fantastic  New 
Hampshire  to  join  us. 

If  you  read  /VewsweeA,  you  know 
that  New  Hampshire  has  one  of  the 
lowest  tax  rates  in  the  country,  yet 
provides  very  good  services  for  the 
people.  It  has  one  of  the  lowest 
accident  rates  m  the  country  on  its 
roads.  This  despite  the  large  influx  of 
visitors  who  come  to  New  Hampshire 
on  vacation  .  .  .  four  seasons  of  the 
year.  We  have  targe  vacation  crowds  in 
summer  when  it  is  cool  and  beautiful, 
We  have  them  in  the  spring  when  it  is 
fantastically  colorful  and  fresh.  We 
have  them  in  the  fall  lo  see  the  finest 
foliage  in  the  world  (except  for  a 
small  part  of  Northern  China  where 
they  have  similar  acid  earth  which 
generates  these  colors)  ,  .  .  and  wmi 
Winter  is  the  best  season  of  them  all 
.  i  .  not  too  cold,  but  with  snow  for 
the  many  ski  slopes. 

For  the  ham.  New  Hampshire  has 

two  major  advantages . . .  one  is  rarity 

New  Hampshire  has  few  people  so 

you  are  almost  like  OX  on  many  of 

the  ham  bands.  AndP  if  you  are  into 


FM„  the  myriad  of  mountain  top  re- 
peaters throughout  the  state  will  keep 
you  busy.  You  will  be  hard  put  to 
keep  from  finding  a  mountain  for 
yourself. 

In  southern  New  Hampshire  we  are 
not  too  far  from  Boston  .  .  .  for  piays 
and  concerts  ,  .  .  and  a  major  airport 
for  travel.  Yet  we  are  in  the  country. 
Peterborough  is  one  of  the  most 
beautiful  towns  «n  New  England.  Even 
though  it  is  very  small,  it  is  a  shopping 
center  for  this  part  of  the  state,  with 
downtown  shopping  and  two  shop 
ping  centers  on  the  outskirts  of  town. 

We  have  grown  consirJerabtv  during 
the  last  year  at  73  « . ,  with  circulation 
up  over  30%  since  January  and  headed 
for  a  50%  increase  by  the  end  of  the 
year.  Advertising  has  increased  almost 
50%  in  the  past  year,  The  staff  has 
almost  doubled  and  there  is  still  a 
need  for  more. 

While  we  can  use  people  with  print- 
ing or  magazine  experience,  the 
biggest  demand  is  for  editors;  We  need 
two  or  three  more,  at  least,  if  we  are 
going  to  continue  to  grow  and  put  out 
more  books  and  magazines.  We  are 
looking  for  hams  with  as  much  ex- 
perience in  hamming  as  possible  .  .  . 
hopefully  with  good  technical  back- 
grounds .  . .  who  are  into  working 
more  than  clock  watching. 

We  have  a  dozen  books  m  the 
works  for  release  soon  and  we  would 
like  to  increase  this  to  a  hundred  .  . 


if  only  we  had  the  hams  to  help  get 
them  ready  lor  printing.  Well  need 
help  with  getting  a  new  Cfi  magazine 
started  .  .  .  and  with  a  new  hobby 
computer  magazine.  We  need  a  lot 
more  help  tn  getting  73  out  each 
month.  We  need  help  in  marketing  tl 
books,  magazines  and  tapes  .  . . 
through  direct  mail,  dealers,  news 
stands,  reps,  etc.  The  more  readers  we 
get,  the  more  people  will  be  able  to 
enjoy  the  magazine  every  month. 

If  you  'we  the  background,  a 
bunch  >ii  .  iiihusiasrri,  are  a  self -starter 
and  don 'i  have  to  be  told  what  to  do 
if  you  like  working  in  a  very 
unusual  and  relaxed  atmosphere,  . 
if  you  are  work -oriented  ...  if  you 
would  iike  to  live  in  a  beautiful  part 
of  the  country  . .  „  you  can  do  worse 
than  let  us  know  about  it 


A  GOOD  BOOK 

A  goad  book  indeed  is  the  Hmd- 
book  for  Electronic  Engineering  Tech- 
nicians, for  $19.50.  The  price  15  high. 
but  this  is  an  excellent  book  and  well 
worth  the  investment.  The  material  is 
a  bit  brief  for  the  book  to  be  used 
strictly  as  a  study  guide,  but  as  a 
handbook  ...  as  a  reminder  of  how 
just  about  everything  you'll  run  into 
m  electronics  works,  it  is  superb.  The 
math  is  kept  to  an  absolute  minimum 
and  every  subject  is  covered  concisely. 
McGraw  Hill,  If  you  are  at  all  serious 
about  understanding  electronics,  you 
just  can't  do  without  this  new  book. 
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IMSAt  8080  Kit,  $540.00 
IMSAI  8080  Assembled,  $829.00 
1MSAI  4K  Low  Power  Memory  Board, 


$1 25.00 
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'»'i*-o    „  ,"    t>n>uu„     "*"«.  I„  .?''>■  of,,, ,/""</»«. 


OTHER 

PRODUCTS  OF 

EXCEPTIONAL 
MERIT 

The  I/O  board  and  printer  were  developed 
for  our  in  house  commercial  products    Tr 
are  extremely  well-built ,  of  high  quality  and 
are  excellent  for  the  discriminating  hobby Utr 
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MM  I  Model  jg  PENER 

6  PORTS   of   parallel   winch  cart  be  any  combination  of  *n  and  out 

(so* tivare  control) 

5  PORTS  in  and  1  out,  2  in  and  4  outPetc 

2  PORTS  sarin  I  interface,  or  20  mil  current  loop  and  one  R5  232  or 

both  PORTS  either  type. 

Board  select  1  10  to  9600  baud. 

Kit  price .  ......  S219.95/each 

DECWRITER    LA    36    1 1    30  CPS   printer  brand  new  +n  box   from 
factory,  air  shipped  to  your  doo*     .  , $1776.00 


MM  I  Model  40P 

5x7  dot  matrix  impact  type 

40    column     alphanumeric     printer     w/PS,     case    and     interface     to 

I  MSA  l/MI  TS 

Double  size  print  under  software  control  —  1 .25  I  me*  per  second. 

Assembled  price    -m  *..  ...  S599.00/Bacb 

Introductory  price    $51  9,00/each 


TERMS:  Cash,  check,  or  money  order.  We  cannot  accept  any  charge  cards;  however  your  bank  wiil  advance  you  the  cash  -? 

your  payments  are  the  same.  Make  out  your  check  and  mait  to: 

miCRDPRDCESSDR  mflRRETlFlG,  tflC 

1724  SANTA  FE  AVENUE,  LONG  BEACH,  CA  90813 

Inquire  as  to  quantity  club  discounts  -  IMSAI  products  only. 


Silas  S.  Smith  Jr.  WA9VFG 
2308  McCord 
Murphyshoro  1L  62966 


TTL  Tester 


--great  for  unmarked  bargain  ICs 


Being  economically 
minded  by  necessity ,  1 
have  often  purchased  un- 
marked, untested  semicon- 
ductors at  really  bargain 
prices.  This  practice  has 
necessitated  the  construction 
of  special  test  equipment. 

One  such  piece  of  test 
equipment  was  designed  to 
test  TTLs,  This  TTL  tester  is 
an  expanded  version  of  a  very 
simple  diode  tester.  The  sim- 
plicity of  this  diode  tester 
should  not  be  allowed  to 
downgrade  its  usefulness.  See 
Fig.  1. 

Using  this  diode  tester,  the 
breakdown  or  zener  voltage 
of  a  diode  or  transistor  can  be 
quickly     determined.     Trarv 
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sistors  can  be  classified,  after- 
some  experience  in  using  this 
simple  tester,  into  small  or 
large  signal,  low  or  high 
voltage,  oscillators,  ampli- 
fiers, switching,  high  or  low 
leakage,  etc.  It  also  indicates 
an  open  or  short  which  makes 
it  useful  for  a  continuity 
tester. 

A  built-in  calibration 
source  can  be  added  with  the 
addition  of  one  or  more  zener 
diodes  and  switches.  See  Fig. 
2. 

The  TTL  tester  is  this 
same  basic  diode  tester  with  a 
few  more  components  and  a 
5  V  source  (Fig.  3).  Any  5  V 
dc  power  supply  can  be  used 
but  should  be  protected  from 
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overload  by  a  fuse  or  current 
limited  output  because  of  a 
TTL  short  or  human  error. 
Phone  tip  jacks  are  used  for 
test  points,  with  external  test 
connections  being  made  by 
jumper  wires  with  phone  tips. 
See  Fig.  4, 

Operation 

For  an  unknown  TTL, 
place  the  TTL  into  the  test 
socket  and  turn  power  on. 
The  vertical  probe  is  inserted 
into    the    CAL   TP   and   the 


*20K 


scope  adjusted  as  in  Fig,  5a, 
Use  an  educated  guess  or  flip 
a  coin  to  choose  a  TP  that 
would  ordinarily  be  ground, 
such  as  TP4  or  TP7.  Say,  for 
example,  that  we  choose  TP7. 
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Fig.  2. 
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TYPICAL   PANEL   LAYOUT 
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A  jumper  would  then  be 
placed  from  a  ground  TP  to 
TP7.  The  vertical  probe  is 
then  moved  to  each  TP,  TP1 
through  TP1 4.  The  display  on 
the  scope  (Fig.  6a)  may  be 
similar  to  any  figure  of  Fig.  5, 
but  we  are  looking  for  one 
that  is  decidedly  different,  or 
the  oddbalL  Say  in  our 
example  we  have  only  one 
that  looks  like  Fig.  5h  on 
TP14.  It  would  appear  that 
we  have  made  a  wise  choice 
of  TP7  for  our  ground 
because  +  and  -  are  usually  on 
14  and  7  as  one  combination 
for  TTLs.  Reasonably  sure 
that  TP7  is  our  ground,  we 
once  again  take  the  vertical 


Fig.  5. 

probe  through  TP1  to  TP14 
with  a  ground  on  TP7.  A 
record  (mental  if  you  like) 
can  be  made  of  each  TP  test 
as  in  Fig,  6.  Connect  +5  V  to 
TP1 4  with  a  jumper.  This  will 
operate  all  gates,  etc.  Check 
each  test  point  again  with  the 
vertical  probe.  A  change  of 
state  will  be  noted  as  in  Fig. 
6b,  In  our  example,  a  change 
of  state  occurred  at  test 
points  3,  6,  1 1  and  8  for  a 
total  of  four  changes;  thus  we 
may  have  a  quad  device.  Next 
we  monitor  the  points  of 
change  using  the  vertical 
probe.  The  first  in  this 
example  is  TP3* 

A  single  jumper  lead  from 
ground  is  moved  to  each  test 
point  of  no  change.  In  our 
example,  the  ground  jumper 
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|  PROCESSOR! 
[Board  $13995 

This   board    is   5n  x 15" the   same  size  as   an 

Altair  8800  or  IHSAI  front  panel.  Add  it  to 
your  machine,  and  you  upgrade  both  the  front 
panel  and  CPU  board.  Or  build  your  own  com- 
puter system  around  it,  using  Altair/IMSAl 
compatible   peripherals. 

This  kit  contains  some  of  the  roost  advanced  low  power 
Schottky  devices  available  and  the  CPU  meets  8080A  e- 
lectrical  specs.  A  12  key  keyboard  and  ten  7  segaent 
displays  make  for  easy  program  loading  and  debugging. 
Outputs  to  the  data  buss  drive  30  TTL  loads;  inputs 
are  buffered  by  LP  Schottky  or  PNP  input  TT1  devices. 
Perhaps  most  important  of  all,  the  board  contains  256 
bytes  of  ROM  and  2S6  bytes  of  RAM  to  implement  the 
Front  Panel  Program,  You  may  start,  stop,  or  step 
any  program  running  in  external  memory.  While  halted 
memory  locations  and  registers  may  be  written  into  or 
altered*  On  board  regulators  accept  the  three  stan- 
dard voltages  present  in  Altair/ II6AI  computers,  or 
add  your  own  supply  for  stand  alone  systems. 


Want  to  know  more  about  this 
and  other  products?  Request 
our  flyer,  ORDERS:  We  accept 
BAG* and  Mastercharge*  and  pay 
postage.   Cal  add  tax,    No  COD. 
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Fig.  6. 


lead  of  TP1  changes  the  state 
of  TP3.  See  Fig.  6c.  Re- 
moving the  lead  from  TP1 
restores  the  state  of  TP3. 
Placing  the  jumper  of  TP2 
changes  the  state  of  TP3f  etc, 
(Fig.  6c).  Moving  on  to  TP4, 
5,  13,  12,  10,  9,  we  note  no 
change  on  TP3.  In  our 
example,  we  find  the  same 
relationship  between  TP4,  5, 


■  5V 


7400  f  TO*  Vi£*l 


Fig.  Z 


6  and  TP13,  12,  11  and 
TP10,  9,  8,  The  example  was 
a  7400  TTL  (Fig.  7)  which  is 
a  quad  2  input  NAND  gate 
TTL,  A  study  of  several 
known  TTLs  will  give  you  the 
experience  necessary  to  use 
this  simple  tester.  The  num- 
ber and  type  of  jumpers  will 
of  course  depend  upon  the 
TTL  under  test.  The  7451 
TTL  for  instance  requires  two 
jumpers. 

In  the  end  we  will  know 
what  the  circuit  is  and  its 
maximum  breakdown  voltage 
(Figs.  5b,  c,  d,  g)  as  well  as 
whether  it  is  an  open  collec- 
tor (Fig.  5d)  or  if  the  circuit 
is  open  or  shorted  (Figs.  5e, 
h)  and  most  importantly, 
whether  it  is  working 
properly.  ■ 


The  Original  8K  Low  Power  Static  Memory  Kit 
Still  at  the  Low  Price  of  * 285. 


•  PLUG  DIRECTLY  INTO  6800  or  B800  BOARD  COMPATIBLE  SYSTEM  - 
TURNS  OFF  YOUFt  WAIT  LED  (80BO  RUNS  AT  FULL  SPEED}  •  LESS  THAN 
520  nS  ACCESS  AND  CYCLE  TIME  *  LOW  PQWEH  (LESS  THAN  225  mA/lK 
■t  5  VOLTS)  *  100%  NEW  INDUSTRIAL  COMPONENTS  *  EASY  INTERFACE 
TO  HOME  BREW  *  50/50  GOLD  PLATED  EDGE  CONTACTS*  EPOXY  BOARD 
WrTH  PLATED  THRU  HOLES  *  BK  or  4K  WITH  EXPANSION  *  SOCKET 
PROGRAM  4K  or  BK  ADDRESS  SLOT  •  DETAILED  ASSEMBLY  AND  THEORY 

8K  LOW  POWER  RAM  KIT:  8KLST  $285.00 
4K  LOW  POWER  RAM  KIT:  4KLST  $159.00 
4K  EXPANSION  FOR4KLST:4KXST  $139.00 
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2  sizes:  CPU/memory  size  &  I/O  size 

Will  accept  14,  16,  24  and  40  pin  connectors 

Test  and/or  interface  connections  on  top 

2  on-board  regulator  locations  (1  on  small  board) 

Short,  low  inductance  power  and  ground 

Use  with  wire  wrap 

Use  with  wiring  pencil 
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Personal  Computing  Company 

3321  Towerwood  Drive,  Suite  107 

Dallas,  Texas  75234 
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UNBELIEVABLE ! ! ! ! ! 


The  intecolor  8001  Kit 

A  Complete  8  COLOR  intelligent  CRT  Terminal  Kit 

$1, 395* 


"Complete    Means: 

•  8080  CPU  •  25  Line  x  80  Characters/ Line  »  4Kx8  RAM  •  PROM 
Software  •  Space  for  UV  Erasable  PROM  «  19r'  Shadow  Mask 
Color  CR  Tube  *  RS232  I/O  •  Selectable  Baud  Rates  to  9600 
Baud  •  Single  Package  •  8  Color  Monitor*  ASCII  Set  •  Keyboard 

•  Bell  •  Manual 

And  you  also  get  me  intecolor   8001  9  Sector  Convergence 
System  for  ease  of  set  up  [3-5  minutes]  and  stabf  lity. 

Additional  Options  Available; 

•  Roll  ■  Additional  RAM  to  32K  *  48  Lme  x  80  Characters/Line 
■  Light  Pen  ■  Limited  Graphics  Mode  •  Background  Color 

•  Special  Graphics  Characters  •  Games 

Dei*very  30-60  days  ARO 
*Domestic  USA  price 

ISC  WILL  MAKE  A  BELIEVER  OUT  OF  YOU. 
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(No  ;  intecolor   8001  kits  at  $  1,395 


plus  £15  00  shipping  charges  each 
Enclosed  is  my  D  cashier  s  check,  □  money  order, 
D  personal  check*  D  $350  deposit/kit  for  C.O-D. 
Shipment  for  $ 
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Dan  Stogdill  VE3DWC 

J  82  Victoria  Street 

St  Marys,  Ontario  NQM  2VQ 


How  to  Check 
Memory  Boards 


-  -  use  this  simple  program 


While  the  computer 
hobbyist  faces  many 
trials  and  tribulations  during 
his  quest  to  get  his  fabulous 
(and  complex)  new  toy  "up 

and  running/*  one  of  the 
most  frustrating  problems 
that  he  can  encounter  in- 
volves debugging  a  trouble- 
some memory  board.  This 
article  describes  a  simple 
memory  diagnostic  program, 
and  illustrates  its  use  in  track- 
ing down  problems  in 
memory.  While  not  a  "cure- 
all"  for  all  memory  related 
problems,  especially  those 
that  render  the  complete 
board  inoperable,  it  will  allow 
the  hobbyist  to  "exorcise" 
those  gremlins  responsible  for 
such  irritations  as  memory 
locations  which  refuse  to 
store   the  exact  data   which 


you  load  into  them,  and 
addresses    which    appear    to 

change  their  contents  as 
though  they  had  a  mind  of 
their  own. 

The  two  problems  which 
are  presented  for  illustrative 
purposes  are  real-life  "bugs" 
which  cropped  up  following 
the  recent  assembly  of  two 
4K  memory  boards.  Note 
that  the  program  and  asso- 
ciated debugging  technique 
which  evolved  were 
developed  for  an  Altair  8800 
(but  should  be  applicable, 
with  appropriate  modifica- 
tions, to  other  systems). 

At  this  point,  a  few  words 
concerning  the  memory  diag- 
nostic program  (Table  1 )  are 
in  order.  (Ignore  those  parts 
of    the    program    in    paren- 


theses, for  the  time  being,) 
The  program,  as  presented, 
resides  on  page  2,  address 
000-041  (octal).  This  address 
was  chosen  because  I  already 
had  a  simple  "MONITOR" 
residing  on  pages  0  and  1 ,  and 
I  was  certain  that  page  2  had 
no  "bugs/1  due  to  the  fact 
that  other  small  programs 
which  resided  there  from 
time  to  time  performed  their 
appointed  duties  without 
difficulty,  The  program  can 
be  placed  on  any  other  page 
(change  memory  references 
accordingly),  assuming  that 
you  are  certain  that  the 
chosen  page  has  no  "bugs" 
which  would  interfere  with 
the  program's  operation. 
Needless  to  say,  the  program 
can  be  placed  on  a  correctly 
operating  board,  and  used  to 
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debug  all  4K  of  other  appro- 
priately addressed  boards. 
The  only  restriction  con- 
cerning placement  of  the  pro- 
gram is  that  the  page(s)  to  be 
tested  must  be  different  from 
that  page  on  which  the  pro- 
gram  resides  .  t .  hence,  my 
choice  of  page  2, 

The  program  also  assumes 
that  you  have  an  octal  con- 
version and  print  subroutine 
(nOCTOUTM)  which  it  can 
call.  Since  this  is  generally  a 
part  of  most  monitors,  it  is 
not  included  here. 

Operation  of  the  program 
is  straightforward.  The  pro- 
gram loads  the  value  of  an 
address,  as  data,  into  that 
address.  For  example,  address 
000  contains  data  000, 
address  001  contains  001, 
etc.  Then  the  computer  com* 
pares  the  contents  of  the 
address  with  the  numerical 
value  of  the  address;  if  they 
differ,  the  program  will  print 
out  the  address  and  its  incor- 
rect contents.  Since  this 
method  is  not  infallible,  those 
parts  of  the  program  in  paren- 
theses are  utilized  to  load  and 
compare  specific  patterns  of 
data  in  memory,  If  necessary. 
To  employ  this  modification, 
simply  substitute  the  parts  of 
the  program  in  parentheses 
for    the   existing   parts.  The 


need  for  the  modified  pro- 
gram will  be  made  clear  in 
due  course. 

Some  Basics 

Before  proceeding  further, 
a  general  discussion  of  a  4K 
memory    board    is   in   order. 

These  boards  usually  employ 
2102s  or  a  reasonable  facsi- 
mile thereof,  and  have  the 
chips  arranged  in  4  banks  of  8 
chips  each  (see  Fig,  1 ).  The 
particular  bank  chosen  is  a 
function  of  a  two-to-four 
decoder,  which  decodes 
address  lines  10  and  11.  Fig, 
2  is  a  schematic  and  truth 
table  of  a  typical  circuit. 

The  active  output  of  the 
decoder  circuit  pulls  down 
the  eight  pin  13s  of  the 
particular  bank  of  2102s 
being  addressed,  thus 
enabling  that  particular  bank. 

Table  2  iffustrates  the 
address  decoding  with  regard 
to  each  bank  and  the  asso- 
ciated 256  word  pages 
therein.  The  particular  page 
in  a  bank  is  a  function  of  the 
state  of  address  lines  A8  and 
A9.  Remember,  to  activate  a 
given  page  or  address,  the 
appropriate  address  pins  on 
the  chip  are  pulled  down. 

Each  chip  within  a  bank 
corresponds  to  a  particular 
bit,  0-7. 

Case  1 

Symptoms  . .  .  program 
data  loaded  into  pages  6  and 
7  was  full  of  errors  when 
dumped.  Testing  of  pages  6 
and  7  with  the  unmodified 
program  produced  the  results 
illustrated  in  Table  3,  Since 
errors  resided  in  pages  Sand 
7,  we  can  localize  the  diffi- 
culty to  bank  1  (refer  to 
Table  2),  Notice  that  the  con- 
tents of  the  addresses  which 
contain  errors  are  augmented 


DEBUG 

002-000 

046 

MV!  H 

002001 

XXX 

Page  to  tested 

002-002 

056 

MV 

MVI  L 

002*003 

000 

002004 

000 

(006) 

NOP  (MVI  B) 

! 

002-005 

000 

(YYY) 

NOP  (RANDIMUM) 

NEXT 

002-006 

165 

4160) 

MOV  M,L  (MOV  TV3.B) 

002-007 

054 

INR  L 

002-010 

302 

JNZ 

002-01  1 

006 

NEXT 

002*01 2 

002 

AGAIN 

00201 3 

176 

MOV  A,M 

■^^ 

002-01 4 

275 

(276J 

CMP  L  (CMP  B) 

002-01 5 

302 

JNZ 

002-016 

027 

DUMP 

002-01  7 

002 

CONTIN 

002-020 

054 

INR  L 

0024)21 

302 

JNZ 

002-022 

013 

AGAIN 

002-023 

002 

002-024 

303 

J  MP 



002-025 

000 

DEBUG 

002026 

002 

DUMP 

002-027 

117 

MGVC,A 

— 

002-030 

315 

CALL 

002-031 

237 

OCTOUT 

002-032 

000 

002-033 

115 

MOV  C,L 

002-034 

315 

CALL 

002-035 

237 

OCTOUT 

002-036 

000 

^^^_ 

002-037 

303 

JMP 

~| 

002-040 

020 

CONTIN 

002-041 

002 

J 

Load  H  &  L  registers 
with  starting  address 
of  memory  segment  to 
be  tested 


Store  pattern  into 
entire  memory  page 


Compare  routine 
(&  jump  to  "dump" 
if  error  found) 


Continue  comparisons 


Execute  program 
again 


Print  out  error 
address 

a 

contents 


Continue  comparisons 


Table  L  Memory  diagnostic  program. 


by  004.  This  points  to  a 
problem  with  bit  2  (chip  C) 
in  block  1.  The  fact  that  the 
problem  showed  up  only  on 
pages  6  and  7  seems  to  indi- 
cate that  whenever  address 
bit  A9  was  active,  chip  C  on 

bank  1  contained  a  1  ... 
producing   the   004.    Perhaps 

an  internal  short  in  that  chip. 
Substitution  of  the  identified 
chip   corrected  the  problem. 

Ca$e2 

Symptoms  .  ,  ,  interaction 
between  pages  4  and  5; 
specifically,  data  entered  into 
page  4  changed  some  ...  only 
some  ,##  data  in  page  5. 
Initial  use  of  the  memory 
diagnostic  program  as  in  case 
1      Indicated     no     errors, 


Fig.  2.  Typical  decoder  circuit  (and  truth  table)  for  decoding 
address  fines  AW  and  All  to  choose  the  appropriate  bank  of 
2102s. 


although  it  was  known  that 
the  pages  were  interacting.  At 
this  point,  pages  4,  5t  6  and  7 
were  loaded  with  000  using 
the  modified  memory  diag- 
nostic. An  octal  dump  of 
these  pages  indicated  that  all 
were  zeroed.  The  next  step 
consisted  of  loading  the 
pattern  of  144  into  page  4. 
The  memory  diagnostic  and 
octal  dump  confirmed  that 
page  4  contained  at!  144s. 
However,  an  octal  dump  of 
page  5  revealed  that,  although 
it  had  not  been  reloaded,  it 
now  contained  040s  (Le.,  bit 
5  was  always  set).  Since  it  is 
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page  5,  our  problem  resides  in 
bank  1  {refer  to  Table  2),  and 
because  it  is  040,  the  problem 
is  associated  with  chip  F  in 
bank  1  (see  Fig.  3).  Now, 
since  the  error  popped  up  on 
page  5  although  page  4  was 
the  one   being  addressed,   it 
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Bank  1 
Bank  2 
Bank  3 
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0 
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A10 
1024 
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1 
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A9 
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2048 
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307110 
409510 
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64 


pages    0  3g 
pages  4-7g 
pages  1Q-13g 
pages  14-1 7g 
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Table  2.  Address  decoding  with  regard  to  bank  and  page  selection. 
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Fig,  3.  The  logic  state  of  each  2102  in  the  bank  of  8  contributes  to  the  value  of  the  data  word  at  a  given  address.  Note  that  each 
2102  corresponds  to  one  bit  in  an  8  bit  word. 


would  suggest  that  A8  on 
chip  F  in  bank  1  was  going 
low  (remember  A8  and  A9 
determine  the  particular  page 
in  a  bank  that  is  being 
addressed).  Manual  addressing 


000 

004 

010 

014 

001 

005 

on 

015 

002 

006 

012 

016 

003 

007 

013 

017 

Table  3*  Typical  readout 
from  "DEBUG,"  illustrating 
address  and  errors  (partial)  of 
Case  L 


of  page  4  from  the  display/ 
control  board  and  activation 
of  the  examine  switch, 
indeed,  showed  that  A8  on 
chip  F  in  bank  1  was  low. 
The  corresponding  pins  of 
other  chips  in  this  bank  were 
high.  It  turned  out  to  be  a 
case  of  the  pin  not  making 
contact  in  the  socket.  Re- 
moval of  the  chip  revealed 
that  pin  A8  had  been  bent 
underneath  upon  insertion. 
Straightening  the  pin  and 
reinserting  the  chip  (with 
care)   corrected  the  problem. 


Conclusion 

The  above  procedure  is 
relatively  straightforward  and 
best  of  all  does  not  require 
any  sophisticated  equipment. 
In  fact,  you  already  possess 
the  two  most  important 
pieces  —  the  computer  itself 
and  "ham  ingenuity/' 

The  program  also  is  rela- 
tively simple  as  memory  diag- 
nostic programs  go.  1  would 
recommend  that  a  number  of 
patterns  be  tried  with  the 
modified  program  to  ensure 
that  all  possible  hits  and  con- 


sequent ly  all  possible  chips  in 
a  bank  be  tested.  Embellish- 
ments such  as  these  could  be 
built  into  the  program  by  the 
software  connoisseurs  among 
us.  Space  doesn't  permit 
elaborating  upon  other 
possible  sources  of  memory 
problems.  However,  the  tech- 
nique of  isolating  the  bank, 
the  chip,  and  the  appropriate 
pins  has  been  presented  and, 
hopefully,  will  be  of  value 
when  a  memory  problem 
occurs.  Happy  trouble- 
shooting, ■ 


REPORT 


from  page  95 

bl-phase  data  signal,  which  Is  then 
applied  directly  to  the  recorder  input. 
The  high  reliability  of  this  technique 
stems  from  the  fact  the  data  and  clock 
are  recorded  together  and  recovered 
together.  Therefor e,  speed  variations 
in  an  inexpensive  recorder  are  essen 
tially  ignor- 

The  dip  switches  mounted  at  the 
bottom  center  of  the  board  (see 
photo)  are  set  up  tor  the  device  select 
code  ("device  address").  The  audio 
cables  to  the  recorder  are  soldered  to 
the  board  via  the  dip  plug  located  in 
the  top  center  of  the  board.  There  are 
two  empty  sockets  provided  for 
expansion  and/or  modification,  The 
LED  located  at  the  top  of  the  board  is 
used  for  adjusting  the  read  level  (in 
conjunction  with  the  volume  control 
on  the  recorder)  and  eliminates  the 
need  for  an  oscilloscope  for  initial 
adjustments. 

It's  always  a  pleasure  to  plug  some- 
thing into  a  system  and  have  it  work 
the  first  time.  That  is  exactly  what 


happened  when  we  plugged  the 
Tarbell  unit  into  our  Altair  The  only 
"problem"  we  encountered  was 
toggling  the  read  and  write  routines 
tnto  the  Altair  by  hand  (since  a 
terminal    wasn't    connected    at    the 


time)  using  the  HEX  listings  provided 
in  the  manual,  (Toggling  hexadecimal 
into  an  octal  front  panel  does  require 
a  few  mental  adjustments  on  the  part 
of  the  toggler!) 

Don  Tarbell,  the  owner  of  Tarbell 
Electronics,  is  one  of  the  pioneers  in 
this  hobby,  inasmuch  as  he  designed 
and  built  his  home  system  from 
scratch  back  in  1972.  (He  also  devel- 
oped a  BASiC  interpreter,  assembler, 
text  editor,  operating  system,  and 
some  sophisticated  artificial  intelli- 
gence software  for  the  system,)  He  is 
one  of  the  founders  of  the  Southern 
California  Computer  Society,  and  is 
currently    serving   on   the   board    of 


directors.  In  other  words,  it  would 
appear  that  Tarbell  Electronics  is  in 
tune  with  the  hobby  community  and 
its  needs.  (Incidentally,  his  next  offer- 
ing for  the  Altair  community  will  be  a 
Universal  1/0  and  ROM  board.) 

Contact;  Tarbell  Electronics,  144 
Miraleste  Drive  -106,  Mir  a  leste  CA 
90732-  Phone:  (213)  832  0182,  Si  20 
for  complete  kit  or  $175  assembled 
and  checked  out.  The  22  page  manual 
is  available  at  $4,  which  is  deductible 
from  your  order.  Suggestion:  Go 
ahead  and  order  the  Processor  Tech 
nofogy  software  package  at  the  same 
time  you  order  the  cassette  —  it's 
worth  it ! 


IlimiUHlilllllltlllH 
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The  Tarbell  Cassette  Interface, 
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Thinking  big 
made  easy  with 
the  8080+ ® 


Just  unpack  the  8080+ ®  microcomputer,  connect  it  to  a  single 
5  volt  power  supply,  and  you  have  an  operating  computer  that's 
instantly  ready  to  program. 


$995 


80BU  +  ®  Microcomputer  includes; 

•  Control  panel  — single  step,  load  address.  load  register,  13  ad- 
ditional functions  keys,  IB  hexidecimal  keys,  4  digit  LEDS. 
address/data  display,  4  status  indicators  and  teletype  interface, 

•  FUMiO  Single  Board  Computer  — single  5v  supply  internally  step- 
ped to  —5,  — 9,  +12  and  tap  for  +5v  all  available  in  wire 
wrap  area,  fully  buffered  for  buss  driving*  GHstomized  memory 
and  I/O  via  5"  x  7"  wire  wrap  section. 

•  IK  x  8  RAM— low  power  version,  burned-in,  and  margin- 
tested, 

•  Control  Panel   Monitor  (2-256  x  S   EPROMS)—  teletype   and 

control  panel  interface. 

•  I/O  Cables  (2) 

Industrial  Quality  •  Fully  Assembled  •  Fully  Tested  •  Upward 
compatible  to  64  K  x  8  memory  (32K  x  8  on  single  board)  •  Existing 
Operating  System  •  Customized  I/O  •  Riteable  ROM 


Computer 

Shack 


Send  me  the  8080+  at  S995,  plus  SI8  for  shipping 

and  handling. 


i 


Enclosed  is  mv 


Name  ^_ 
Address 
City 


cashier's  chet;k 

money  order 

personal  check 

(allow  3  weeks  for  clearance) 


State 


.Zip 


®  registered  trademark 


Mail  to:  Computer  Shack® 

P.O.  Box  6B2,  Littleton,  CO  80120 


F.  Barry  McWiUiams  W2HBY 
68  Sou th  Mesier  A ve . 
Wappinqers  Falte  NY  1259Q 


The  New  Ham  Programmer 


-  -  making  those  confounded  uPs  work 


Can  today's  amateur 
radio  operators  program 
one  of  the  microprocessor 
systems  that  are  so  much  in 
vogue?  Are  these  micro- 
processor systems  worth  any- 
thing to  today's  amateur? 
This  article  is  about  computer 
programming.  There  are  a 
number  of  fundamental  con- 
cepts involved  in  program- 
ming today's  computers; 
these  fundamental  concepts 
apply  to  the  under-fifty- 
dollar  microprocessor,  to  an 
IBM  370  and  to  just  about 
everything  in  between*  The 
concepts  behind  program- 
ming a  computer  are  really 
very  simple,  and  the  amateur 
radio  operator  is  already 
familiar  with  the  basic  ideas. 
In  order  to  clarify  the  con- 
cepts and  relate  them  to  ideas 
with  which  we  are  familiar, 
this  article  will  go  through  an 
exercise  examining  a  typical 
ham  radio  contest  summary 
sheet,  with  the  goal  of  finally 
writing  a  computer  program 
which  will  calculate  the  con- 
testant's score. 

In  the  1st  Annual  Hypo- 
thetical Contest,  your  score  is 
determined  by  multiplying 
your  total  number  of  QSQs 
by  one  ( I )  if  your  power 
input  is  greater  than  100 
Watts,  or  by  two  (2)  if  your 
power  input  is  less  than  or 
equal  to  100  Watts. 


For  this  contest,  the  sum- 
mary sheet  shown  in  Table  1 
has  been  provided  to  simplify 
the  contestant's  scoring. 

This  summary  sheet  illus- 
trates some  of  the  important 
concepts  of  computer  pro- 
gramming. Though  not  really 
a  concept,  the  first  observa- 
tion which  must  be  made  is 
that  the  summary  sheet  is 
easy  to  follow,  simple-minded 
and  somewhat  tedious. 

A  computer  operates 
under  the  control  of  a  stored 
program;  in  this  example,  the 
summary  sheet  presented  is 
analogous  to  the  stored  pro- 
gram which  controls  the  com- 
puter. The  CPU  (Central 
Processing  Unit)  interprets 
the  program  instructions  just 
as  our  hypothetical  con- 
testant reads  and  interprets 
the  instructions  on  the  sum- 
mary sheet.  In  a  computer, 
both  the  program  and  data 
are  stored  in  a  memory;  the 
summary  sheet  is  the  memory 
upon  which  the  printer  has 
stored  the  program,  and  the 
contestant  stores  his  data 
within  the  boxes  provided. 
The  contest  summary  sheet 
analogy  illustrates  one  more 
important  concept  upon 
which  the  usefulness  of 
modern  computers  is  built: 
transfer  of  control  based 
upon  a  logical   operation  (as 


illustrated  in  line  2  of  the 
summary  sheet),  On  this  line, 
the  contestant's  power  input 
(a  previous  calculation)  is 
compared  with  100  Watts, 
the  contest  rule  for  deter- 
mining the  QSO  multiplier. 
Based  on  this  comparison,  the 
contestant  is  directed  to  go  to 
either  line  5  or,  by  implica- 
tion, to  continue  to  the  next 
sequential  line.  As  a  general 
rule,  the  organisation  of 
CPUs  is  such  that  the  pro- 
gram is  executed  one  step  at  a 
time,  sequentially,  in  the 
order  in  which  the  instruc- 
tions appear,  until  a  transfer 
of  control  operation  is 
encountered  (the  Mgo  toh!  on 
line  2),  which  changes  the 
order  in  which  the  instruc- 
tions are  executed. 

Flow  Charts 

A  flow  chart  is  a  graphical 
method  of  describing  a 
process.  The  process  we  are 
concerned  with  is  program- 
ming a  computer,  and  a  flow 
chart  can  be  used  as  an  aid  in 
the  design  and  documenta- 
tion of  computer  programs. 
There  are  a  number  of 
standard  flow  charting 
symbols  which  are  universally 
understood  in  the  computer 
programming     community. 

Since  this  article  is  not  meant 
to  be  a  course  in  flow 
charting,  I  will  introduce  just 


two  flow  charting  symbols 
(Fig.  1)  and  present  a  flow 
chart  (Fig.  2)  which  describes 
the  process  of  calculating  the 
score  for  the  Annual  Hypo- 
thetical Contest, 

The  flow  chart  in  Fig,  2  is 
one  of  many  possible  repre- 
sentations of  the  summary 
sheet  process,  tn  this  chart  we 
see  the  introduction  of  the 
idea  that  the  variables  in  the 
calculation  can  be  given 
names;  POWER, 
PLATE,  VOLTS, 
PLATE.CURRENT,  SCORE 
and  QSOs.  The  names  chosen 
have  some  meaning  to  the 
reader  who  has  followed 
through  the  contest  scoring 
example.  Quite  a  few  details 
have  intentionally  been  left 
out  of  the  flow  chart;  the 
flow  chart  is  designed  to  give 
an  overall  idea  of  what  is  to 
be  accomplished.  It  is  worth- 
while to  note  at  this  point 
that  we  could  just  as  well 
have  started  with  the  flow 
chart  and  evolved  the  sum- 
mary sheet  as  an  implementa- 
tion of  the  process  described 
by  the  flow  chart.  With 
reference  to  our  summary 
sheet,  the  value  PL  ATE. CUR- 
RENT is  entered  in  the  box 
on  line  b,  the  value  of 
SCORE  is  entered  in  the  box 
on  line  10,  etc.  On  the  sum- 
mary sheet,  the  instruction 
on  line  2  is  the  implementa- 
tion of  the  decision  block  in 
the  flow  chart. 

Before  we  can  consider 
how  the  Hypothetical  Con- 
test summary  sheet  calcula- 
tions can  be  done  with  a 
program  in  a  computer,  we 
must  take  a  few  minutes  to 
describe  the  computer  itself. 
For  this  discussion,  the 
INTEL  8080  will  be  our  CPU, 
The  INTEL  8080  is  probably 
the  most  popular  of  the  8-bit 
m  i  cr  o  p  r  o  cessors ;  however, 
the  programming  ideas 
presented  here  apply  gen- 
erally. 

The  INTEL  8080  is  a  very 
simple  device;  it  can  add, 
subtract,  make  logical  com- 
parisons and  transfer  control. 
The  8080  has  seven  8-bit 
registers,     a     16-bit     stack 
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1.  Calculate  your  final  input  POWER 
(see  lines  a-c) 

2.  If  your  POWER  is  less  than  or  equal  to  TOO  go 
to  line  5 

3.  Take  the  number  of  QSOs  (line  9)  and  put  this 
number  in  SCORE  (line  10} 

4.  STOP 

5.  Take  the  number  of  QSOs  (tine  9) 

6.  Multiply  the  number  of  QSOs  by  two 

7.  Enter  the  product  in  SCORE  (line  10) 

8.  STOP 


9,       Number  of  QSOs 


10.    SCORE 


Power  Calculation: 

a.       Multiply  the  PLATE  CURRENT  (entered  in  line  b) 
by  the  PLATE  VOLTAGE  (entered  in  line  c J,  re- 
turn to  the  next  line  in  the  Summary  Sheet 


b.       PLATE  CURRENT 


C.       PLATE  VOLTAGE 


Table  L  First  Annual  Hypothetical  Contest  summary  sheet. 


pointer  and  a  16-bit  program 
counter.  The  stack  pointer, 
though  very  important  to 
making  full  use  of  the  power 
of  the  8080,  will  not  be 
discussed  here.  The  program 
counter  is  quite  simply  a 
pointer  to  the  instruction  to 
be  executed.  Relating  to  the 
summary  sheet  example,  the 
program  counter  may  be 
thought  of  as  your  index 
linger  pointing  to  each  line  of 
the  instructions  as  you  read 
the  line.  Before  our  program 
is  started,  the  program 
counter  register  must  be 
initialized  to  point  to  the  first 
instruction  in  the  program; 
from  then  on,  the  program 
counter  will  automatically  go 
through  each  instruction  of 
the  program  as  it  is  executed. 

The  seven  8~hit  registers 
are  named  A,  B,  C,  Df  E,  H 
and  L  The  A  register  is  also 
called  the  accumulator  and  is 
used  in  the  arithmetic  opera- 
tions such  as  addition  and 
subtraction;   typically,    num- 

is  in  other  registers  are 
added  to  or  subtracted  from 
what  is  in  the  accumulator 
with  the  result  being  left  in 


the  accumulator.  The  other 
registers  have  various  uses;  in 
our  program  we  will  use  only 
the  B  and  C  registers.  All  of 
the  registers  may  be  used  to 
save  results  of  computations. 
Since  most  compulations 
change  the  A  register,  it  is 
convenient  to  be  able  to  save 
results  in  other  registers 
which  may  be  referred  to  in 
subsequent  steps  of  the  pro- 
gram; in  our  program,  we  will 
use  the  C  register  to  save  the 
result  of  the  POWER  calcula- 
tion. 

An  instruction  for  the 
8080  is  made  up  oi  an  opera- 
tion code  (OP  code)  and  an 
operand  For  example,  an 
addition  instruction  would  be 
coded  Tor  the  8080  as  ADD 
C.  The  OP  code  is  ADD  and 
the  operand  is  C.  From 
INTEL'S  documentation  we 
I  hid  that  the  instruction  ADD 
C  adds  the  contents  of  the  C 
register  to  the  contents  of  the 
accumulator  and  leaves  the 
result  in  the  accumulator. 
Generally,  the  operand  can  be 
either  a  register  or  a  storage 
location;  the  instruction, 
LDA    0400,   loads    the   con~ 


tents  of  storage  location  0400 
into  the  accumulator. 

The  8080  program  used  to 
compute  contest  scores  is 
shown  in  Table  2.  The  left- 
hand  column  is  the  address 
(in  hexadecimal)  where  each 
instruction  or  variable  is 
stored  in  the  computer's 
memory.  The  second  column 
from  the  left  shows  the  con- 
tents of  each  memory  loca- 
tion in  hexadecimal-  In  the 
case  n\  instructions,  the 
content  of  the  memory  loca- 
tion is  the  operation  code 
which  the  CPU  decodes  to 
determine  what  instruction  is 
to  be  executed.  You  may 
notice     that     the     memory 

addresses  in  the  left-hand 
column  seem  to  increment  in 
some  random  manner.  The 
reason  for  this  strange  pro- 
gression of  address  locations 
is  that  instructions  for  the 
8080  occupy  from  one  to 
three  storage  locations,  The 
very  first  instruction  in  the 
MAIN  PROGRAM  starts  at 
memory  location  0100.  This 
instruction  is  a  CALL  instruc- 
tion which  transfers  control 
to  a  subroutine;  the  operation 
code  for  this  instruction  is 
"CD"  and  the  starting  address 
of  the  subroutine  is  location 
0250,  A  pair  of  hexadecimal 
digits  occupy  one  storage 
location,  so  the  operation 
code  "CDr  occupies  location 
0100  and  the  address  0250 
occupies  locations  0101  and 
01 02. 1  The  next  instruction, 
MOV  C,A,  will  therefore  start 
in  the  next  available  location, 
namely  0103, 

The  third  column  from  the 
left  lists  the  computer 
instruction  in  a  more  readable 
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Process  Block—  This 
block  describes  a  pro- 
cess or  operation  such 
ad  addition,  multiplica- 
tion or  the  like.  The 
process  flow  is  thought 
of  as  entering  the  top 
of  the  block  and  leaving 
the  bottom. 

Decision  Block  — 
This  block  describes  a 
decision  (such  as  "is 
something  greater  than 
something  else")  which 
is  made  in  tlw  process. 
The  process  flow  is 
thought  of  as  entering 
the  top  of  the  block;  a 
decision  is  made  within 
the  block  which  deter- 
mines from  which  of 
the  output  legs  the  pro- 
cess will  continue. 


Fig.  L 


way  than  the  hexadecimal 
notation  in  the  second 
column,  MOV  is  a  move 
instruction,  LDA  is  load  the 
accumulator,  STA  is  store  the 
accumulator,  etc.  In  truth, 
this  program  was  written  as 
seen  in  column  three  and 
subsequently  translated  into 
the  machine  instruction  codes 
shown  in  column  two. 

The  fourth  column  con- 
uins  comments  about  the 
program  and  indicates  the  use 


The  architecture  of  the  8030  requires  the  low  order  address  of  the 
operand  in  the  location  immediately  following  the  OP  code,  and  the 
high  order  address  in  the  second  location  following  me  OP  code.  Here, 
location  0101   will  contain  50  and  location  0102  will  contain  02, 
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MAIN  PROGRAM: 


otoo 


0103 


0104 


0107 


0108 


010B 


OTOE 


010F 


0112 


0113 


0116 


CD  0250 


4F 


3A0207 


91 


CALL  0250 


MOV  C.A 


LDA  0207 


SUB  C 


FA0113         JM0113 


3A  0209 


87 


32  0208 


76 


3A0209 


32  0208 


0119  76 

DATA  AREA: 
0201  00 


LDA  0209 


ADD  A 


STA0208 


HALT 


LDA  0209 


STA  0208 


HALT 


0202 


00 


0207 

64 

0208 

00 

0209 

00 

POWER  SUBROUTINE: 


0250 


0253 


0254 


02S7 


0258 


025B 


3A0201 


4F 


3A  0202 


47 


3  A  0201 


05 


LDA  0201 


MOV  CFA 


LDA  0202 


MOV  B.A 


LDA  0201 


OCR  B 


025C 

C8 

RZ 

025D 

81 

ADD  C 

02SE 

C3  025B 

JMP  025B 

Table  2 
Jn   120 


CALL  SUBROUTINE  TO  CALCULATE  POWER 
MOVE  POWER  FROM  A  REG   TO  C  REG 

GET  THE  VALUE  100  (THE  VALUE  100  IS  STORED 
IN  LOCATION  0207> 

100  (IN  REG  A)  -  POWER  (IN  REG  C) 

JUMP  ON  MINUS  TO  0113 

JUMP  IF  POWER  GREATER  THAN  100 

I 

GET  #QSOs  IN  REG  A  FROM  LOCATION  0209 

MULTIPLY  BY  2  BY  ADDING  THE  #QSOs  IN 
REG  A  TO  ITSELF 

STORE  RESULT  IN  0208  WHICH  HAS  BEEN 
ALLOCATED  TO  SAVE  THE  SCORE 


GET  #QSOs  IN  REG  A  FROM  LOCATION  0209 

STORE  IN  LOCATION  0208  WHICH  HAS  BEEN 
SET  ASIDE  TO  SAVE  THE  SCORE 


CURRENT  1TO  BE  FILLED  IN  WITH  CONTESTANT'S 
PLATE  CURRENT) 

VOLTAGE  (TO  BE  FILLED  IN  WITH  CONTESTANT'S 
PLATE  VOLTAGE) 

100  DECIMAL 

SCORE  CALCULATED  BY  PROGRAM 

#QSOs  (TO  BE  FILLED  IN  WITH  CONTESTANT'S 
NUMBER  OF  QSOs) 


GET  CURRENT 

PUT  CURRENT  IN  REG  C 

GET  VOLTAGE 

PUT  VOLTAGE  IN  REG  B 

GET  CURRENT 

DECREMENT  REG  B  (REG  B  STARTED  OUT  WITH 
THE  VOLTAGE  WHICH  WILL  BE  THE  NUMBER  OF 
TIMES  CURRENT  WILL  BE  ADDED  TO  ITSELF 
TO  FORM  THE  PRODUCT  CURRENT* VOLTAGE  } 


RETURN  IF  ZERO 


DOME 


ADD  THE  CURRENT  IN  REG  C  TO  THE  SUM 
BEING  ACCUMULATED  IN  REG  A 

GOTO  LOCATION  025B 

NOTE:  THE  PRODUCT  CURRENT  ■  VOLTAGE 
IS  FORMED  BY  ADDING  CURRENT  TO  ITSELF 
VOLTAGE  TIMES.  FOR  EXAMPLE,  IF  THE 
VOLTAGE  IS  5  AND  THE  CURRENT  IS  3,  THE 
PRODUCT  CURRENT  *  VOLTAGE  =  3+3+3+3+3 

NOTE:  THE  RESULT  IS  RETURNED  TO  THE 
MAIN  PROGRAM  IN  THE  A  REGISTER 


-15 


of  storage  locations  in  the 
data  area  of  the  pro-am 
(locations  0200 -0209). 

NOTE:  The  values  used  in 
this  program  arc  decimal.  In 
reality,  the  values  stored  in 
memory  would  be  in  hexa- 
decimal or  octal.  A  conver- 
sion routine  and  an  output 
routine  would  be  necessary  if 
it  were  desired  to  output 
these  numbers  in  decimal  to  a 
TTY  or  TVT.  Therefore,  the 
decimal  values  are  used  for 
simplicity. 

The  computer   program  is 

just  about  as  straightforward 
as  possible,  but  il  is  worth  the 
time  to  go  through  each 
instruction  examining  what 
each  does  and  why  it  is  there. 

The  first  instruction  in  the 
main  program  is  a  call  to  a 
subroutine.  A  subroutine  is 
simply  another  part  of  the 
total  program  which  does 
some  function;  in  this  case, 
the  subroutine  calculates  the 
power  of  the  contestant  and 
saves  the  result  in  the  accu- 
mulator (A  register)  of  the 
computer.  The  call  instruc- 
tion essentially  transfers  the 
execution  of  the  program  to  a 
specified  location  in  the  com- 
puter memory;  in  this  pro- 
gram, the  subroutine  to  calcu- 
late power  is  at  memory  loca- 
tion 0250,  When  we  get  into 
the  discussion  of  the  power 
subroutine  we  can  consider 
the  calculations  in  more 
detail;  at  this  point  it  is 
sufficient  to  note  that  the 
CALL  0250  will  do  the 
desired  calculation  and  con- 
tinue on  to  the  next  instruc- 
tion. The  idea  behind  the 
notion  of  subroutines  is 
similar  to  the  first  instruction 
on  the  summary  sheet.  The 
precise  instructions  for  calcu- 
lating power  are  not  part  of 
the  summary  sheet;  rather, 
these  instructions  are  set 
apart  in  lines  a-c  just  as  the 
instructions  for  calculating 
power  in  the  computer  pro- 
gram are  set  aside  at  memory 
locations  0250  through  0260. 

Having  calculated  the  con- 
testant's power,  the  next 
thing  which  must  be  done  is 
to    check    whether    the    con- 


testant's  power  is  greater  than 
one  hundred  Watts  in 
order  to  determine  the  multi- 
plier; the  three  instructions 
starting  at  location  0103  do 
just  i his.  First,  the  power 
calculated  by  the  subroutine 
is  moved  to  register  C  for 
safekeeping  (MOV  C,A);  then 
the  accumulator  is  loaded 
from  storage  location  0207. 
Since  location  0207  was  set 
up    to   contain    the    number 

100    decimal    (64    in    hexa- 
decimal},    the     accumulator 
now  has    100  in   it;  SUB  C 
subtracts  the  contents  of  the 
C  register  from  the  contents 
of  the  accumulator.  Recalling 
that   register   C  contains  the 
contestant's     power,     the 
accumulator,  after  the  SUB  C 
instruction,      contains 
10Q-POWER.    Notice    that    if 
the  power  is  greater  than  1  00 
Watts,  the  above  calculation 
will  result  in  a  minus  number. 
The  instruction   JM  0115  at 
location  0108  completes  the 
test     on     the     contestants 
power;    this    Jump*oivmtnus 
instruction    (JM)    will    jump 
(transfer  control)  to  location 
0115  if  the  previous  subtrac- 
tion    resulted     in    a     minus 
number.  The  Jump-on-minus 
instruction  is  an  implementa- 
tion of  the  transfer  of  control 
from    the   decision   block    in 
our  flow  chart;  just  as  the 
decision  block  had  two  differ- 
ent    exit     paths     depending 
upon     the     results    of    the 
decision,   the  JM  instruction 
controls  the  flow  of  the  pro- 
gram:   either    to    the    next 
sequential  location  (01 0B)  if 
not    minus,    or    to    location 
0115  if  minus. 

If  the  contestant's  power 
was  less  than  or  equal  to  100, 
the  next  instruction  executed 
is  the  LDA  0209  at  location 
01 0B.  This  instruction  loads 
the  accumulator  with  the 
contents  of  location  0209, 
Location  0209  is  set  aside  to 
hold  the  number  of  QSOs,  so 
the  accumulator  will  be 
loaded  with  the  number  of 
QSOs  that  our  contestant  had 
during  the  contest.  Since  we 
are  now  considering  the  case 
where  the  final  score  is  deter- 


Statement 

Command 

Number 

(Instruction) 

10 

INPUT  P 

20 

INPUT Q 

30 

IF  P  =  >  100  GOTO  50 

40 


PRINT    "SCORE="Q 


45 
50 

60 

99 


GOTO  99 
Let  S  =  2  *  Q 

PRINT  "SCORE?--  S 

END 


mined  by  doubling  the  QSO 
count,  we  can  accomplish  the 
desired  doubling  by  simply 
adding  the  accumulator 
(number  of  QSOs)  to  itself; 
ADD  A  adds  the  contents  of 
the  accumulator  to  the  con- 
tents of  the  accumulator, 
effectively  multiplying  the 
contents  of  the  accumulator 
by  two.  Finally,  the  con- 
testant's score  is  saved  in 
memory  location  0208  which 
has  been  set  aside  to  save  the 
SCORE;  STA  0208  stores  the 
contents  of  the  accumulator 
in  storage  location  0208. 

Remember  the  JM  instruc- 
tion at  0108?  This  instruction 
transferred  control  to  loca- 
tion 0115  if  the  power  was 
greater  than  100,  Now  we 
must  consider  what  must  be 
coded  for  the  computer  to 
execute  at  location  0115.  In 
this  case,  the  power  was 
greater  than  100;  all  we  want 
to  do  is  take  the  number  of 
QSOs  as  the  SCORE.  LDA 
0209  loads  the  accumulator 
from  the  location  set  aside 
for  the  contestant's  QSO 
total,  and  STA  0208  stores 
the  contents  of  the  accumu- 
lator in  the  storage  location 
set  aside  for  the  SCORE. 

The  calculation  of  the 
contestant's  power  is  done  by 
the  subroutine  at  storage 
location  0250.  The  INTEL 
microprocessor  does  not  have 
a  multiply  instruction,  so 
another  approach  must  be 
taken  by  the  programmer 
who    wants    to   perform   the 


Comment 

Input  power  (P>  value  from  TTY  or  TVT 

Inpui  number  of  QSOs  \Q\  from  TTY  or  TVT 

Decision  statement  regarding  power  (100 
Watts  or  greater?) 

If  the  value  for  Q  f#of  QSOs)  were  1 ,632 
(decimal,  mind  youl,  <he  printout  on  the 
TTY  or  TVT  would  be: 

SCORE  -  1,632 

Go  to  end  of  program 

Calculate  score  (S)  if  power  less  than  100 
Watts  (2  times  Q) 

Printout  of  score  [same  as  in  statement 
number  40) 

End  of  program 


Table  3. 

calculation,  POWER  = 
CURRENT*VOLTAGE. 
Multiplication  may  be 
thought  of  as  the  summation 
of  the  multiplicand,  with  the 
multiplier  specifying  the 
number  of  times  it  is  to  be 
summed.  For  example,  to 
multiply  10  by  6  we  can  add 
10  together  6  times:  10*6  = 
10  +  10  +  10  +  10  +  10+10 
=  60.  We  shall  use  this 
approach  to  multiply  current 
by  voltage  to  get  the  power. 
Register  B  will  be  loaded  with 
the  value  of  the  voltage,  and 
every  time  we  add  the  current 
to  the  sum  being  accumulated 
in  register  A,  we  shall  also 
decrement  register  B.  When 
register  B  becomes  zero,  we 
have  added  the  current 
together  voltage  times. 

Rather  than  going  through 
each  instruction  as  vrc  did  in 
the  main  program,  let  us  look 
at  the  new  instructions  intro- 
duced in  the  subroutine  code. 
MOV  B,A  moves  the  contents 
of  the  A  register  into  the  B 
register;  since  the  A  register 
had  just  been  loaded  with  the 
voltage!  MOV  BfA  moves  the 
voltage  into  the  B  register.  As 
mentioned  above,  the  B 
register  will  be  decremented 
each  time  the  current  is 
added  to  the  A  register;  DCR 
B  does  just  this, 

The  return  instruction,  RZ 
at  location  025C,  transfers 
control  to  the  storage  loca- 
tion immediately  following 
the  CALL  instruction  in  the 
main  program  when  register  B 


is  decremented  to  zero. 
Special  hardware  in  the  CPU 
keeps  track  of  where  the 
CALL  instruction  was  exe- 
cuted so  that  the  return 
instruction  can  return  to  the 
instruction  which  follows  the 
call.  With  this  call  and  return 
facility,  it  is  possible  to  call 
the  power  calculation  sub- 
routine from  any  other  pro- 
gram which  may  ,  want  to 
make  such  a  calculation. 
Admittedly,  this  subroutine  is 
not  very  sophisticated,  but 
envision  th$  possibility  of 
writing  morS  sophisticated 
subroutines  which  calculate 
logarithrr)^;  trigonometric 
functions,  ^tc.  Once  such  sub- 
routines Have  been  written 
once,  other  programs  can 
take  advantage  of  them  by 
simply  calling  them.  Many 
higher  level  languages  such  as 
FORTRAN  are  implemented 
with  a  library  of  subroutines; 
a  FORTRAN  statement  such 
as  A  =  SORT {47, 667)  is  exe- 
cuted by  calling  a  subroutine 
which  calculates  the  square 
root  of  the  arbitrary  value 
47.667, 

By  now  you  are  surely 
convinced  that  computer  pro- 
grammers must  be  a  weird 
bunch  to  put  up  with  such  a 
dumb  animal  as  the  com- 
puter. The  program  so  labori- 
ously presented  will  make  the 
calculations  required  for  the 
contest  scoring  problem,  but 
it  has  some  severe  restric- 
tions. To  point  out  jusl  one 
of    these,    notice    that    one 
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storage     location     has    been 

allocated  to  save  the  con- 
testant's score.  One  storage 
location  is  8  bits  in  length; 
this  allows  our  contestant  to 
accumulate  a  total  score  of 
only  255.  This  is,  of  course,  a 
limitation,  but  not  one  which 
can1!  be  overcome.  It  involves 

having  another  subroutine 
which  will  receive  the  value 
and  convert  it  into  a  fixed  or 
floating  point  value  occupy- 
ing more  than  just  a  single 
storage  location.  A  better 
way  to  get  around  all  of  these 


problems  is  the  use  of  a 
higher  level  language.  Several 
references  have  been  made  to 
FORTRAN  (which  is  a  higher 
level  language),  but  let's  take 
a  look  at  how  BASIC  can 
solve  some  of  the  above  prob- 
lems. BASIC  can  also  very 
easily  take  care  of  some  of 
the  problems  mentioned 
earlier,  such  as  hex-to- 
decimal,  or  octal -to-decimal 
conversion  and  input  and 
output  routines,  For  exam- 
ple, the  BASIC  program  in 
Table  3  will  perform  the  same 


functions  as  our  earlier  pro- 
gram, and  also  take  care  of 
the  "problems," 

It's    quite    evident     from 
this  program  that  BASIC  is  an 

easy  language  to  use,  and  did 
a  very  satisfactory  job  of 
solving  the  task  (and  in  very 
few  statements).  The  disad- 
vantage (if  you  want  to  call  it 
that)  is  that  we  are  now 
somewhat  removed  from  the 
machine.  The  previous 
machine  language  program 
required  that  we  get  to  know 


the  machine,  its  operation, 
and  architecture  in  order  to 
program  it.  This  can  certainly 
be  more  challenging  at  times 
and  also  allow  you  to  do 
some  things  you  can't  with  a 
higher  level  language  such  as 

BASIC 

Yes,  today's  ham  radio 
operator  can  program  a 
microprocessor.  The  real 
challenge  lies  in  finding  appli- 
cations which  are  well  suited 
to  the  microprocessor's  capa- 
bilities. ■ 


M?OR  IT  2 


Only 


less  batteries 
and  crystals 


m 

• 

* 

-    r> 

^o&L 


a 


o*  c*  c 


■Xr  & 7.5  kHz  deviation  peak  reading 
Meets  commercial  requirements 

*  Operates  30  500MHz 

-X-  Crystal  controlled  for  easy  operation 
*&  Telescopic  antenna 

New  Options 

*  NICAD  power  pak  S2(X46 

*  Charger  $29.95 

3£  Audto/scope  output  with  earphone  S  12.95 

Writ*  or  call  for  compete  information  Send  check 
or  money  order  for  $132. 0Q  pins  $1  SO  for 
shipping.  Indian j  residents  jdd  4%  saJe*  tax. 
Crystals  for  146,94  MHa:   3  95,   All  other  freq 

7.10 

ECM  Corporation 
41 2  Nor  th  Weinbach  Ave 
EwansuiHe.  Indiana  4771 1 
812  476-2121 


ECM 


you  can. 
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Santa  Cruz  CA   95062 


The  Soft  Art 

of 

Programming 


-  -  getting  started  with  BASIC 


Here  are  sortie  interesting 
and  worthwhile  ideas  for  tfie 
beginning  programmer,  and 
some  reminders  (or  review) 
for  the  experienced,  —  E d. 

Okay.  So  my  microcom- 
puter kit  finally  showed 
up  in  the  mail,  and  I  put  it 
together;  I  watched  the  panel 
lights  blink  for  a  few  days, 


then  |  had  some  friends  over 
to  look  at  it-  They  looked  at 
me  with  sort  of  a  funny  smile 
and  said,  "But  what  are  you 
going  to  do  with  it?"  I 
grabbed  for  a  copy  of  73  and 
riffled  through  it  searching 
frantically  for  Wayne's  edi- 
torial, mumbling,  "You 
know,  anything  you,  uh  . . 
but  they  were  already  out  the 


Variable 

Type 

Up 

MS 

string 

name  of  magazine 

1 

numeric 

number  of  issues  per  month 

Y 

numeric 

length  of  subscription  in  years 

C 

numeric 

cost  of  subscription 

P 

numeric 

per  issue  cost 

AS 

string 

answer  to  "any  more"  question 

Table  I. 


door,  smiling  and  saying  they 
had  to  get  back  because 
"Mary  Hartman,  Mary  Hart- 
rnan,!  was  going  to  be  on  in  a 
few  hours. 

I  knew  it  wasn't  my 
breath,  and  I  was  wearing  a 
clean  shirt.  There  was  no  way 
around  it;  t  was  going  to  have 
to  learn  how  to  program. 

Actually,  programming  a 
computer  can  be  tremendous 
lun.  Also  tremendously 
rewarding  and,  let's  face  it, 
tremendously  frustrating  if 
you  go  about  it  wrong.  In  this 
article,  I'm  going  to  give  some 
tips  about  learning  I 
program,  in  the  hopes  of 
■eping  you  on  the  fun  side 
instead   of  the   hair   pulling 


side.  Pm  not  going  to  try  to 
teach  you  to  program  -  that 
would  take  a  whole  book. 
No,  Pm  going  to  give  you 
some  things  to  try,  suggest  a 
few  books  that  will  be  useful, 
outline  some  important  ideas 
to  keep  in  mind,  and  give 
some  examples  of  how  to 
write  programs.  You'll  get  the 
most  out  of  this  if  you  read  it 
again  every  so  often  as  you 
get  farther  and  farther  into 
programming*  Don't  take 
anything  I  say  as  gospel  -  try 
to  prove  me  wrong!  Above 
all,  have  a  good  time. 

Programming  is  like 
planning  a  task.  The  idea  is  to 
figure  out  how  to  express 
some  overall  action  that  you 
want  the  computer  to  do  in 
terms  of  elementary  building 
blocks,  just  as  circuit  design 
consists  of  putting  together 
simple  components  to  do  a 
complex  overall  process.  All 
the  examples  here  assume 
that  the  building  blocks  are 
the  legal  statements  and 
forms  of  BASIC,  but  the 
ideas  apply  to  any  computer 
language,  including  machine 
language. 

Let's  assume  thai  you  have 
enough  hardware  to  run  8K 
Altair  BASIC  or  the 
equivalent,  and  that  you've 
been  able  to  decipher  the 
manuals  well  enough  to  get 
the  BASIC  system  loaded 
into  your  machine.  The  first 
thing  to  do  is  learn  what  the 
basic  building  blocks  are,  and 
to  start  seeing  haw  they  can 
be  fit  together. 

Phase  I:  Building  Blocks 

The  key  to  learning  to 
program  is  to  keep  having 
Tun.  Keep  tinkering!  Start 
with  a  one  or  two  line 
programs,  say 

100  PRINT  "GREETINGS!" 

200  END 

RUN 

(Remember  to  hit  the 
"RETURN"  key  at  the  end 
of  each  line.) 

Keep  RUNning  it  and 
adding  in  new  statements  to 
sec  what  happens. 


A 
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100  PRINT  "GREETINGS!"; 
150  PRINT  A 
200  END 
RUN 

(Look  in  your  manual  to 
find  legal  statements  and  to 

find  what  keys  to  hit  to  wipe 
out  mistakes.) 

Every  time  you  find 
something  that  works,  keep 
playing  around  with  it, 

100  PRINT  "GREETINGS!"; 
120  LET  A=1 
150  PRINT  A 
200  END 

Loops  are  very  important 
ways  to  get  a  short  program 
to  do  a  lot  of  work.  Start 
writing  some  infinite  loops 
like  the  one  below  and  watch 
what  happens.  Of  course, 
you'd  better  find  out  how  to 
stop  one  "by  hand"  (in  Altair 
BASIC  and  many  others, 
holding  down  the 
"CONTROL1  key  and  a  "G" 
together  will  stop  your 
program). 

100  PRINT  "GREETINGS!"; 
1 20  LET  A=1 
140LETA-A+1 
150         PRINT  A 

170  REM   GO  BACK 

171  REM:  FOREVER 

180         GOTO  140 
200  END 

(Notice  how  indenting  the 
statements  in  the  loop  makes 
them  stand  out.) 

Write  programs  that  fill  up 
your  screen  or  printout  with 
crazy,  wild  patterns: 

10  PRINT  "GARBAGE"; 
20  GO  TO  10 
30  END 

Fairly  soon  you'll  get  a 
feeling  for  how  the  basic 
units  work  and  you'll  want  to 
have  more  control  over  what 
your  programs  do  and  write 
bigger  programs  that  do 
definite  tasks.  A  good  book 
will  help  a  lot. 

Phase  II:  Book  Learning 

Books  written  specifically 
for  home  computer  users  will 
be  coming  out  soon  —  in  the 
meantime,  here  are  some  that 
seem  pretty  good. 

My    Computer   Likes   Me 


(When  I  Speak  in  BASIC)  by 
the  crew  at  the  People's 
Computer  Company  {also 
available  from  73):  a  nice, 
mellow,  friendly,  encouraging 
but  very  brief  introduction.  If 
youVe  starting  completely 
Trom  scratch,  begin  here,  then 
move  on  to  a  book  thai 
covers  more  material. 

BASIC  by  Samuel  L. 
Marateck,  Academic  Press, 
1975:  moves  at  a  very  patient 
pace,  and  has  lots  of 
examples.  Unfortunately,  a 
lot  of  the  early  examples  are 
obviously  just  made  up  on 
the  spur  of  the  moment  and 
don't  demonstrate  how  to  use 
the  statements  in  the  context 
of  meaningful  problems. 
Recommended  if  you  find 
that  one  of  the  other  books 
goes  too  fast  for  you. 

BASIC  by  Michel  Boillet 
and  Lister  Horn,  West  PubL 
Co.,  1976:  moves  a  little 
faster,  has  nice  question  and 
answer  sections,  and  has  loads 
of  good  problems  at  the  end 
of  each  chapter.  Many  of  the 
problems  and  examples  are 
business  oriented 
{accounting,  interest 
payments,  etc.),  so  if  that's 
one  of  your  interests,  this 
may  be  the  book  for  you. 

Computers:  Their  Impact 
and  Use:  Basic  Languages  by 
Robert  Lynch  and  John  Rice, 
Holt,  Rinehart,  and  Winston, 
1975:  The  first  half  has  a 
broad  overview  of  computing 
—  history,  applications, 
future  projections.  The 
second  half  covers 
programming  in  BASIC, 
moves  fairly  rapidly,  and 
includes  quite  a  few  nice,  real 
world  examples. 

BASIC  Programming  by 
John  Kemeny  and  Thomas 
Kurtz,  John  Wiley,  1971:  the 
"old  standard"  (Kemeny  and 
Kurtz  invented  BASIC).  The 
book  moves  quickly  and  may 
be  hard  to  follow  if  your  high 
school  math  is  too  rusty,  but 
it  has  lots  of  really  clever 
examples.  If  you  can  get 
through  it,  you II  get  a  lot  out 
of  it. 

More  are  coming  out  all 
the   time,  so  keep  your  eyes 


START 


Ask  for  magazine 
name,  issues/mo. 


Ask  for  cost, 
no,  of  years 


Let  cost  per  issue  = 

cost/(no*  of  yrs.M  issues  per  mo.M12) 


Print  cost, 
mag  name 


Ask  if  any  more 


yes 


Fig.  I, 


open  for  one  that  suits  your 
needs. 

In  using  these  books,  there 
are  three  main  problems. 
First,  all  except  My 
Computer  Likes  Me  are 
written  for  classroom  use. 
This  means  that  they  have  a 
fairly  formal  style  (you  have 
to  get  teachers  to  like  it  if 
you  want  to  sell  a  lextbook), 
and  that  they  go  fairly  fast 
(they  assume  your  teacher 
will  explain  what's  going  on 
sometimes).  If  you  take  your 
lime,  try  everything  out  on 
your  home  system  as  you  go, 
and  ask  a  friend  for  help 
when  you  get  really  stuck, 
you II  be  able  to  get  loads  of 


useful,  fun  ideas  from  any  of 
them.  Well  worth  the  effort. 
Second,  since  there  are  no 
agreed  upon  standards  for 
BASIC  (they're  coming  soon, 
thank  grid!),  you'll  find  that 
you  have  to  translate  some  of 
the  little  details  before 
programs  in  the  book  work 
on  your  system.  Your  manual 
will  tell  you  what  symbol  to 
type  to  wipe  out  the  last 
character,  whether  to  type 
"NEW*'  or  "SCR"  or 
whatever  to  start  entering  a 
new  program,  etc,  Usually 
you'll  find  that  your  system 
allows  some  statements  and 
commands  the  book  doesn't 
and    vice    versa.    Kortunately, 
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10  REM:PROGRAM  TO  COMPARE  VARIOUS  SUBSCRIPTION 

11  REM.  DEALS. 

20  REM:GET  MAGAZINE  NAME,  PUBLICATION  RATE. 

30  PRINT  "WHAT'S  THE  MAG"; 

40  INPUT  MS 

50  PRINT  "HOW  MANY  ISSUES  PER  MONTH"; 

60  I NPUT  I 

70  REM:  NOW  GET  DETAILS  OF  SUBSCRIPTION  DEAL. 

80  PRINT  "HOW  MANY  YEARS  IS  SUBSCRIPTION  FOR"; 

90        If  PUT  Y 

100     PRINT  "AND  HOW  MUCH  IS  IT  UN  DOLLARS!"; 

110      INPUT C 

120      REM:COMPUTE  PER  ISSUE  COST  <^SSUES=PYM2) 

130      LETP=C/(I#Y*12J 

140      REM;OUTPUTTHE  COST  PER  ISSUE 

150      PRINT"" 

160      PR  INT  "THAT'S  S";  P;  "PER  JUICY,  FUN-PACKED  ISSUE 

OF  ";M$ 
170      PRINT"" 
180      PRINT"" 
190      REM:MORE? 

200      PRINT  "WANT  TO  CHECK  ANOTHER  DEAL"; 
210      INPUT  A$ 
220      IF  A$*"YES"  THEN  80 
230  REM:  DONE,  MAKE  A  GRACEFUL  EXIT. 
240  PRINT  "THANKS  A  BUNCH  .  .  .  SEE  YOU  LATER." 
250  END 
RUN 

WHAT'S  THE  MAG?  73 
HOW  MANY  ISSUES  PER  MONTH?  1 
HOW  MANY  YEARS  IS  SUBSCRIPTION  FOR?  1 
AND  HOW  MUCH  IS  IT  UN  DOLLARS)?  10 

THAT* S  S  .833333  PER  JUICY,  FUN-PACKED  ISSUE  OF  73 

WANT  TO  CHECK  ANOTHER  DEAL?  YES 

HOW  MANY  YEARS  IS  SUBSCRIPTION  FOR>  2 
AND  HOW  MUCH  IS  IT  (IN  DOLLARS*?  1 7 

THAT'S  S  .708333  PER  JUICY,  FUN-PACKED  ISSUE  OF  73 

WANT  TO  CHECK  ANOTHER  DEAL?  YES 

HOW  MANY  YEARS  IS  SUBSCRIPTION  FOR?  3 
AND  HOW  MUCH  IS  IT  (IN  DOLLARS)?  20 

THAFS  S  ,555556  PER  JUICY,  FUN-PACKED  ISSUE  OF  73 

WANT  TO  CHECK  ANOTHER  DEAL?  NO 
THANKS  A  BUNCH  . .  .  SEE  YOU  LATER. 

Table  2 


these  are  mainly  advanced 
features  and  you'll  be  in 
shape  to  figure  them  out 
yourself  by  the  time  you  get 
to  them. 

Third,     the     books 
concentrate  more  on  specifics 

of  BASIC  than  on  the  more 
general,  problem-solving 
aspects  of  programming.  That 
is,  they  treat  a  program  as  an 
end  in  itself,  without  much 
concern  for  the  facts  that 
when  you  write  a  program 
you're  really  going  to  use  it, 
that  youll  want  it  to  be  easy 
to  debug  (cor reel},  easy  to 
upgrade  later,  easy  to  use  in 


conjunction  with  other 
programs,  easy  to  share  with 
other  people,  etc.  All  these 
things  mean  that  it's  crucial 
to  be  able  to  write 
we  1 1 -organized  programs, 
programs  that  are  easy  for 
human  beings  to  understand. 

Phase      III:     Structured 

Programming 

The  ideas  here  will  be 
more  understandable  after 
you've  written  a  number  of 
programs.  The  goal  is  to  make 
your  programs  easier  For 
humans  (including  yourself, 
of  course)  to  understand  by 


getting  you  to  think  about 
organizing  them  clearly  right 
from  the  start. 

The   general   sequence  of 

events  in  writing  a  program 
should  be: 

1.  Make  a  clear  statement 
(in   English)  of  the  problem. 

2.  Make  a  flowchart 
and/or  write  a  verbal 
description  showing  the  main 
subparts  of  the  solution  and 
how  they  fit  together. 

3.  Make  a  more  detailed 
flowchart  or  verbal  des- 
cription of  each  subpart. 

4.  Once  you're  sure  what 
each  subpart  is  to  do,  trans* 
late  the  flowcharts  or 
descriptions  into  BASIC  (or 
whatever  language  you're 
using  this  week),  inserting 
your  descriptions  at  the 
beginning  of  each  subpart  as 
comments  (REMark  state- 
ments). This  aspect  of  the 
propammmg  process  is  often 
called  coding.  Note  the 
analogy  with  coding  in  radio 
work  —  you  do  want  to  be 
able  to  go  from  a  verbal 
description  (message)  to 
BASIC  (Morse)  and  back 
quickly  and  easily,  but  you 
don't  try  to  think  in  BASIC 
(Morse). 

5.  Don't  be  satisfied  with 
your  first  version  of  a  pro- 
gram. Make  an  extra  effort  to 
precede  each  INPUT  or 
READ  statement  by  a  PRINT 
or  REMark  which  tells 
exactly  what  the  values  will 
be  used  for. 

Make  sure  the  flow  of 
control  is  as  easy  to  follow  as 
possible.  Indenting  groups  of 
statements  makes  them  stand 
out  in  the  listing,  and  makes 
it  easier  for  people  to  identify 
important  subparts  of  a 
program. 

Often  you  will  find  that 
rewriting  a  few  statements  to 
straighten  out  the  flow  of 
control  will  help.  People 
usually  find  that  GO  TO 
statements  break  their 
concentration  as  they  look  at 
a  program,  so  if  you  can  find 
a  clear  way  to  redo  part  of 
your  program  so  it  uses  fewer 
GO  TOs,  you'll  be  better  off. 
Here  are  two  examples.  The 


first  versions  do  the  same 
thing  as  the  second  ones,  but 
seem  easier  to  follow.  See 
what  you  think, 

100  LETX^X+1 

110  IF  XO  N THEN  50 


130 

100  IF  X>=  N  THEN  130 
110  LET  X=X+1 
1 20  GO  TO  50 

130 


100  REM:  A-POSITIVE(X) 
110  LETA-X 
120  IF  X>=0THEN  150 
1  30        LET  A=0 


150 


100  REM:  A-TOSITlVEtX) 

110  IF  X<0THEN  140 

120        |_ETA=X 

130       GO  TO  150 

1 40        LET  A=0 

150 


• 
- 


The  main  idea  is  to  be 
patient,  and  keep  refining 
your  program,  Youll  make 
fewer  mistakes  as  you  go, 
your  program  will  be  easier  to 
modify,  easier  to  use  and 
easier  to  understand. 

You  might  think  that 
these  suggestions  go  over- 
board in  asking  for  neatness 
and  tidiness,  that  just  sitting 
down  at  the  old  keyboard 
and  bashing  your  program 
out  would  be  faster  and  more 
fun.  Try  it!  Keep  track  of 
how  long  you  spend  de- 
bugging a  program  compared 
to  how  long  you  spent 
designing  it.  Even  when 
youVe  been  very  careful, 
youll  probably  find  that 
more  time  goes  into  de- 
bugging. If  your  program  was 
a  real  mess  to  begin  with,  you 
may  even  find  that  you  can't 
debug  it  without  doing  the 
design  phase  over  again! 

Now  that  we've  got  all 
those  guidelines  under  our 
belts,  let's  follow  through  a 
simple  example  from  start  to 
finish. 


M^ 
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Problem  Statement: 

Figure  out   the   price  per 
issue    of   a    magazine    for    a 
number     of    different    sub- 
scription offers. 
First  refinement: 

Ask  user  for  magazine 
name  and  number  of  issues 
per  month.  Deal:  Ask  for 
details  of  subscription.  Figure 
out  cost /issue,  print  answer. 
Ask  if  any  more  deals  to  be 
considered,  if  so,  go  to  Deal; 
otherwise,  stop. 
Second  refinement: 

See  Fig.  1, 


(In  a  program  this  small, 
one  refinement  is  probably 
enough,  but  the  more  the 
merrier.) 

In  a  large  program,  it's 
easy  to  forget  what  you're 
doing  and  use  the  same 
variable  name  for  different 
purposes,  sometimes  with 
disastrous  results.  It's  a  good 
idea  to  make  a  list  of  each 
variable,  its  type,  and  what 
you  think  you're  using  it  for 
(see  Table  1). 

After  1  coded  the 
flowchart  in  BASIC,  entered 


it  into  my  computer, 
corrected  a  few  misspellings, 
LISTed  it  and  ran  it,  what  I 
got  is  shown  in  Table  2. 

You  might  find  it  fun  to 
copy  this  program  and 
modify  it.  Put  in  another 
loop  (driven  by  an  appro- 
priate question  to  the  user) 
which  goes  back  to  statement 
30  so  rates  for  a  different 
magazine  can  be  checked. 
Add  in  wilder  messages  to  the 
user.  Have  fun! 

As  your  programs  get 
bigger    and    bigger,    the    or- 


ganizational principles  I 
mentioned  become  more  and 
more  important,  and  a 
number  of  other  guidelines 
become  useful.  Also,  since 
most  of  our  home  computers 
don't  have  very  much 
memory  to  spare,  ways  of 
saving  space  while  leaving 
programs  understandable 
become  important.  In  Part  2 
well  see  some  of  these  ideas 
and  well  go  over  the  design 
and  coding  of  a  bigger  pro- 
gram. Meanwhile,  happy 
programming!  ■ 
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This  magazine  is  loaded 
with  ads  for  beautiful 
computers  you  can  own  tor 
the  price  of  a  better  trans- 
ceiver. Most  have  keyboards, 
CRTs,  and  tape  and  disk 
capabilities.  These  machines 
are  truly  computers.  What 
you  can  do  with  them  is 
limited  only  by  your  in- 
genuity. Computers  can  com- 
pute, and  store  and  retrieve 
data.  Tape  and  disk  storage  is 
extremely  inexpensive,  and 
you  can  keep  mountains  of 
information  on  youi  book- 
shelf. It  would  be  a  shame  10 
pass  up  getting  one  of  these 
computers  just  because  you 
think  youll  never  be  able  to 
program  it.  Most  of  these 
minis  use  the  BASIC  lan- 
guage, one  of  the  easiest  of  all 
computer  languages.  My  aim 
in  this  article  is  to  show  you 
how  easy  it  is  to  program  in 
BASIC,  and  to  start  you  off, 
so  that  when  your  new  com- 
puter arrives  you'll  be  able  to 
make  sense  out  of  the  manual 
and  start  right  off  having  fun. 
BASIC  was  well  named,  It 
is  very  basic,  and  also  very 
simple.  It  has  a  minimum  of 
rules,  and  is  practically  the 
same  on  every  computer  that 


uses  it.  The  differences 
usually  are  very  slight.  For 
example,  one  manufacturer 
requires  LIST  200,300  to 
display  program  statements 
200  to  300  on  the  screen, 
while  another  has  you  type 
LIST  200-300,  Most  of  the 
differences  are  really  added 
capabilities  that  one  com- 
puter has,  and  that  others 
don't  have.  So  you  should 
still  look  over  the  manual 
before  starting  to  program. 

Like  any  language ,  BASIC 
has  language  elements  —  com- 
ponents that  make  up  the 
language.  They  are  state- 
ments, i>arkthk\  literals, 
fun  c  t  ions,  and  statement 
numbers. 

Statements  are  commands 
which  tell  the  computer  to 
perform  a  specific  task,  such 
as  PRINT,  or  READ. 

Variables  are  items  which 
are  assumed  to  contain  a 
value  which  can  change.  They 
are  not  necessarily  the  same 
each  time  the  program  runs. 
These  correspond  to  the 
letters  used  in  algebra,  like  x, 
y,  and  z.  Their  value  is 
usually  unknown  before  the 
program  is  started,  but,  what- 


ever their  value  iSj  the  pro- 
gram handles  a  variable  the 
same  way  whenever  it  is  en- 
countered. So,  in  a  program 
to  print  a  series  of  addresses, 
there  may  be  a  variable  to 
represent  /ip  code.  Each 
address  may  have  a  different 
zip  code,  but  the  program 
does  not  know,  and  does  not 
care.  It  does  the  same  thing 
with  each  one.  BASIC  has 
two  kinds  of  variables: 
numeric  and  string. 

Numeric  variables  arc  used 
to  hold  numbers  to  be  used  in 
arithmetic.  You  can  add,  sub- 
tract, multiply,  and  divide 
numeric  variables.  They  can 
contain  up  to  16  digits. 
BASIC  will  not  let  you  put 
anything  but  numbers  into 
numeric  variables.  Numeric 
variables  are  represented  in 
BASIC  by  a  letter,  or  a  letter 

flowed  by  a  number. 
Examples  are  S  or  Z1.  S  can 
stand  for  salary,  sum,  or 
whatever  you  want.  Zl  could 
mean  zip  code  or  oranges. 

Not  all   data  is  numbers, 

however.  You  may  need  to 
represent  data  containing 
letters,  or  numbers,  or  both. 
BASIC   uses    string   wr tables 
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for  this.  They  can  contain 
anything.  They  cannot  be 
used  in  arithmetic.  You 
represent  them  by  a  letter 
and  a  dollar  sign  (e.g.,  Y$). 
So  N$  could  mean  name  in 
your  program,  A$  could 
mean  address,  and  ZS  could 
be  zip  code,  since  it  is  un- 
likely you  will  ever  use  zip 
code  in  arithmetic,  There 
usually  is  some  kind  of  limit 
to  the  number  of  characters  a 
string  variable  can  contain, 
but  64  is  typical. 

Literals  are  easy.  They  do 
not  represent  anything  except 
themselves*  They  are  taken 
literally.  So  "Hi  there"  means 
the  string  of  characters  ,(Hi 
there/1  just  as  there  are  two 
kinds  of  variables,  there  are 
two  kinds  of  literals:  string  — 
letters  and/or  numbers,  and 
numeric.  String  literals  must 
be  enclosed  in  quotation 
marks.  Everything  between 
the  quotation  marks  is  the 
literal  —  even  spaces.  This  is 
the  only  place  where  BASIC 
pays  any  attention  to  spaces. 
Numeric  literals  are  never  en- 
closed in  quotation  marks, 
and  they  can  be  used  in  arith- 
metic (for  example,  3.14  or 
73), 

Functions  are  short  cuts 
built  into  the  language  to 
accomplish  things  that  would 
be  difficult  to  program  (for 
example,  the  square  root 
function  5QR).  Every  time 
you  need  the  square  root  of  a 
number  you  say  SQR(X)  and 
you  get  its  square  root  with- 
out further  ado. 

Every  line  of  a  BASIC 
program  has  a  statement 
number.  Just  put  any  number 
from  1  to  999  in  front  of  a 
basic  statement  -  as,  for 
example,  100  PRINT  "THIS 
IS  LINE  10011.  Remember 
that  BASIC  will  execute  the 
program  statements  in  order, 
so  statement  number  100  will 
get  done  before  1020. 
Usually  you  number  the  very 
first  statement  100  and  num- 
ber each  line  10  greater  than 
the  previous. 

When  BASIC  sees  a  num- 
bered statement,  it  assumes  it 
is  program  code,  checks  it  for 
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correct  syntax,  and  enters  it 
into  memory.  If  there  is 
something  wrong  with  it, 
BASIC  will  print  it  on  the 
CRT  and  point  out  the  error. 
When  you  correct  it,  it  is 
entered  into  memory. 

Let's  look  at  some  BASIC 
and  identify  the  elements 
found  in  it. 

TOO  LET  S$  =  "THE  SQUARE 

ROOT  OF  25  IS" 
110  LET  A  -  25 
120  LETD-SQFUAI 
130  PRINT  SS,  D 

100,  110,  120,  130  are 
statement  numbers,  S$,  A, 
and  D  are  variables.  You  tell 
me  which  are  numeric  and 
which  are  string.  "THE 
SQUARE  ROOT  OF  25  IS11 
and  25  are  literals,  You 
should  be  able  to  tell  which  is 
numeric  and  which  is  string. 

You  must  be  eager  to  start 
writing  your  first  program. 
We  will  be  doing  that  shortly, 
but  we  have  to  learn  what  the 
pieces  are  before  we  can  put 
them  together.  We  just  have 
to  look  at  some  statements, 
and  then  it's  on  to  our  first 
program. 

PRINT.  You  have  already 
seen  the  most  useful  state- 
ment, PRINT.  PRINT  dis- 
plays the  value  of  a  variable, 
or  a  literal ,  on  the  CRT, 

90  PRINT  "PROGRAM 
STARTS" 
100  PRINT  B 
110  PRINT  "PROGRAM  ENDS" 

LET.  LET  does  more  than 
you  would  expect.  Use  it  to 
give  a  value  to  a  variable, 

100  LET  P  =  3.14 
110  LETS$» 

"THE  VALUE  OF  PI  IS" 
120  PRINT  SS.  P 

LET  also  lets  you  do  arith- 
metic. 

100  LETX  =  73  +  SQR<83) 


You  can   make  two  varia 
bles  equal  with  LET. 

100  LET  X  =  B 
110LETZ$=  BS 


You     cannot    mix    types. 

100  LET  X  =  Z$  is  illegal. 
LET  can  even  be  left  out. 

100X  =  B 
1102$  =  BS 

IF  and  GOTO.  Modifying 
the  sequence  of  your  program 
can  be  accomplished  through 
the  use  of  the  IF  and  GOTO 
statements.  You  can  use  IF  to 
test  the  value  of  a  variable,  or 
to  see  if  it  is  equal  to,  greater 
than,  or  less  than  another 
variable,  or  an  expression, 
Depending  on  the  outcome  of 
the  test,  you  can  skip  to 
another  statement  in  the  pro* 
gram.  The  symbol  for  "equal 
to1*  is  =.  "Greater  than"  is  >  , 
"less  than"  is  <,  and  "not 
equal"  to  is  <>  .  So  if  you 
want  to  go  to  statement  51 00 
if  AS  contains  "END,"  write 
100  IF  AS  =  -END"  THEN 
5100.  To  go  to  statement 
5700  if  A$  and  B§  are  un- 
equal, write  2100  IF  B$  <> 
A$  THEN  5700.  Here  is  a 
short  segment  of  a  program 
that  will  divide  R  into  4,  and 
print  the  answer,  unless  R  is 
zero, 

100  IF  R  =  0THEN  200 

{Program  sequence  modified 

using  IF  and  GOTO) 

110  B  =  4/R 

120  PRINT  B 

1  30  GO  TO  300 

(Program  sequence  modified 

using  IF  and  GOTO} 

200  PRINT  "DIVISION  BY 

ZERO  IS  IMPOSSIBLE" 
300  END 

You  are  almost  ready  now. 
Consult  your  computer's 
manual  to  find  out  how  to 
get  things  started*  On  a 
BASIC-only  computer  you 
may  have  to  do  only  one 
thing  before  keying  in  your 
program.  You  will  have  to 
turn  on  the  power.  On  bigger 
computers  with  other 
languages  you  may  have  to 
type  in  something  like  EXEC 
BASIC  before  starting. 
BASIC  tells  you  it  is  ready  to 
accept  program  statements  by 
printing  "READY"  or  "OK" 
on  the  screen.  Then  you  type 
in  line  numbers  and  program 
statements,    If  you  type  one 
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in  that  is  wrong,  simply 
retype  the  whole  line.  To 
delete  a  line,  type  in  the  line 
number  —  nothing  more. 
When  satisfied,  type  RUN 
and  your  program  will  exe- 
cute. 

Here  is  a  short  program  to 
try  out  as  soon  as  your  mini 
arrives.  It  is  called  "OHMS 
LAW."  If  you  give  it  any  two 
of  the  three  variables,  E,  I,  or 
R,  it  computes  the  unknown. 


100  PRINT  "ENTER  E  IN 

VOLTS,  0  IF  UNKNOWN 

110  INPUT E 

120  PRINT  "ENTER  J  IN 

AMPS,  0  IF  UNKNOWN" 

130  INPUT  I 

140  PRINT  "ENTER  R  IN 

OHMS,  0  IF  UNKNOWN" 
150  INPUT  R 
155  IF  E+  1  +  R  =  0 

THEN6O0 
160  IF  E-0THEN3OO 
170  IF  I-  0  THEN  400 
180  IF  R  =  0  THEN  500 
190  GO  TO  600 
300  E  =  l*R 
310  PRINT  "E  =  ";E 
320  GO  TO  600 
400  I  -  E  /  R 
410  PRINT  "I  =";\ 
420  GO  TO  600 
500  R  =  E  /  I 
510  PRINT  "R^";R 
600  PRINT  "WANT  TO  DO 

ANOTHER?  Y/N": 
620  INPUT  RS 
630  IF  R$=  "Y"  THEN  100 
640  END 


Here's  a  rundown  on  the 
few  BASIC  statements  that 
we  haven't  talked  about  yet. 

D/Af,  DIM  has  nothing  to 
do  with  the  console  lights  on 
your  computer.  It  sets  up  the 
dimensions  (size)  of  a  var- 
iable. Most  computers  estab- 
lish a  default  size  for  each 
type  of  variable.  Check  your 
manual  to  find  out  what  it  is. 
You  can  change  the  size  of  a 
variable  with  DIM.  DIM  A$ 
30  means  that  the  size  of  A$ 
is  now  30  characters. 

If  you  have  a  variable 
representing  a  name,  and 
need  it  to  be  large  enough  to 
hold  30  characters!  you  had 
better  tell  BASIC  about  It 
You  do  this  by  using  a  DIM 
statement  in  the  following 
form:  10  DIM  NS  30,  DIMs 
have  to  come  at  the  beginning 
of  the  program,  so  give  them 
the  lowest  line  numbers* 


You  can  also  use  DIM  to 
define  arrays.  An  array  is  a 
multiple  occurrence  of  a  var- 
iable. So,  if  you  want  N  to 
have  TO  different  values,  you 
must  define  IM  as  an  array. 
Use  a  DIM  with  the  number 
of  times  you  want  the  var- 
iable repeated  in  parentheses. 
DIM  N(10)  establishes  10  var- 
iables in  memory,  called  N(l) 
through  N(10).  In  the  body 
of  your  program  you  can 
refer  to  any  one  of  the  10  by 
putting  its  number  in  paren- 
theses after  the  variable  (i.e„ 
a  subscripted  variable).  So,  to 
print  the  fifth  value  of  N, 
code  10  PRINT  N(5).  For 
example: 

50N(1)  =  3.95 
60Nt2>  =  7.25 

This  sets  the  first  value  of  N 
to  3.95  and  the  second  to 
7.25.  The  numbers  in  paren- 
theses are  subscripts,  or 
indices.  Variables  can  also  be 
used  as  indices. 

100  A  =  1 
1108*=  2 

120  N(A)  «  3.95 
130  N(B)  =  7.25 

This  will  give  the  same  results 
as  the  preceding  exam  pie. 

Here's  a  short  program 
which  stores  a  series  of  num- 
bers in  an  array,  then  does 
some  computation  on  each 
one,  and  prints  out  the  result. 

10  DIM  Ff6) 

100  DATA  3.95.  7:25,  14.32, 

28.6,50.3,  144.4 
110  FOR  X  =  1  T0  6 
120  READ  F(X* 
130  L=  468/  F(X* 
140  PRINT  L 
150  NEXT  X 
999  END 

READ*  The  way  data  files 
are  set  up  depends  very  much 
on  the  particular  computer. 
You  had  better  read  the 
manual  on  this  one.  There  is  a 
simple  form  of  READ,  how- 
ever, which  is  common  to  all 
machines.  You  include  the 
data  to  be  read  in  your  pro- 
gram, with  the  DATA  state- 
ment. Place  the  DATA  state- 
ment and  its  data  anywhere 
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iNTRoduCINQ  Tht 

MICRO  ALTAIR 


The  complete  Computer  System 
that  requires  just  a  keyboard 
and  TV  monitor  for  use. 

The  MICRO-ALTAIR  is: 

The  hardware  —  video  terminal  interface  board,  CPU/ ROM/ 
RAM  board,  backplane,  power  supply  and  cabinet; 

The  software  —  video  driver,  debugger,  operating  kernel 
supplied  on  ROM; 

The  personal  computer  system  —  complete,  expandable,  no 
loose  ends  —  a  complete  and  powerful  tool; 

THE  SOLUTION  BOX  FROM  POLYMORPHIC  SYSTEMS. 
Applications  include  smart  terminals,  data  acquisition  systems, 
games,  accounting,  front-end  tor  a  larger  computer-anywhere  a 
little  processing  is  required. 

COMPLETE  SYSTEM  [EXCEPT  FOR  MONITOR  AND  ASCII  KEY- 
BOARD! $575.00  KIT.  DELIVERY  60  DAYS  —  SERIAL  I/O  AND 
CASSETTE  OPTIONS  AVAILABLE. 


UIDEO 

i  lLPm  I X I  lit 

*  at?ai#  mm  plug  cg&pw?  $&_£ 
potttiCWFffic  system 


$230.00  assd. 
$260.00  assd. 


Go  to  your  local  computer  store  and  compare 

Video  Terminal  Interface  —  characters  are  stored  in  on-board 
memory.  Entire  screen  may  be  read  or  written  in  20  millisec- 
onds. Software  includes  a  text  editing  system  with  scrolling 
and  insert  and  delete  by  character  or  line. 

VTI/32     32  character  line  $160.00  kit 

VTI/64     64  character  line  $1 85.00  kit 

VTI/SK     Socket  kit  for  VTI  kit  $  15.00 
Delivery  —  30  days 

Analog  Interface  —  1  or  2  channels  of  analog  output  with  10 
bits  of  resolutions  (0-10V  or  +  5Vwith  bipolar  option),  6  bits  of 
latched  digital  output  and  8  analog  comparators  for  software 
controlled  A/D  conversions. 

ADA/1      1  analog  output  $135.00  kit     $175.00  assd, 

ADA/2      2  analog  outputs  $185.00  kit     $235,00  assd, 

ADA/SK    Socket  kit  for  ADA  kit  $  10.00 

UenVery  oU   OayS  HankAins.  icardandMaiTflrCh&rgeAccepird 

All  prices  and  specification 5  subject  la  change  without  notrce.  Prices  are  USA  only. 
Cafil  residents  add  6%  sales  lax  Add  5%  shipping,  handling,  and  insurance 

POLYMORPHIC  SYSTEMS 

737  S.  Kellogg,  Goleta,  CA  93017  (805)  967-2351 


in  the  program;  for  example: 

980  DATA  28.6,  21.37,  14.28, 
7.25,3,95,  146.79 

Then,  to  read  each  item  of 
data,  use  the  READ  state- 
ment. Each  time  READ  is 
executed  you  get  the  next 
item  in  the  list. 

READ  F 

Every  time  you  reach  this 
READ  statement,  you  get  the 
next  value  in  the  list  placed  in 
the  variable  F. 

You  can  only  reach  the 
READ  statement  as  many 
times  as  there  are  items  in  the 
DATA  statement.  Therefore, 
in  the  above  example  you  can 
only  execute  the  READ  6 
times.  If  you  do  it  7  times  the 
program  comes  to  a  pre- 
mature end  -  it  aborts. 

FOR  .  . ,  NEXT.  FOR  and 
NEXT  go  together.  For  every 
FOR  there  must  be  a  NEXT. 
In  combination  the  two  are 
used  to  execute  a  section  of 
your  program  repeatedly  (in 
other  words,  set  up  a  loop), 

100  FOR  X  =  1  TO  20 
110  PRINT  X 
120  NEXT  X 
130  END 

FOR  in  this  example  sets 
X  equal  to  1,  Then  control 
drops  through  to  the  PRINT 
and  the  NEXT.  NEXT  adds  1 
to  X.  If  X  =  20,  then  control 
falls  through  to  statement 
1 30;  otherwise  it  goes  back  to 
110,  In  this  example,  state- 
ment 100  is  done  20  times, 
each  time  with  X  being  incre- 
mented. You  can  set  X  to  any 
beginning  or  ending  value 
(well,  almost  any  value).  If 
you  want  some  number  other 
than  1  to  be  added  to  X  each 
time  the  NEXT  is  en- 
countered, add  the  word 
STEP  and  the  number  added 
to  X,  So,  to  set  X  equal  to 
32,  adding  3  each  time,  and 
stopping  when  X  is  equal  to 
73  (or  greater)  code: 

1  00  FOR  X  =  32  TO  73  STEP  3 
1  TO  PRINT  X 
120  NEXT  X 


The  X,  or  whatever  variable 
you  use  here  instead  of  X, 
can  be  used  as  an  index  with 
an  array.  This  is  a  handy  and 
efficient  way  of  getting  at  all 
the  values  in  an  array. 

10  DIM  F15) 
100  FOR  X  =  1  TO  5 
110  PRINT  F(X) 
1 20  NEXT  X 

This  will  print  each  value  of 
F,  one  after  the  other, 

INPUT.  To  get  informa- 
tion into  the  program  from 
the  keyboard,  use  the  INPUT 
statement,  Use  PRINT  to  tell 
the  operator  what  to  type  in, 

100  PRINT  "ENTER 

VOLTAGE" 
120  INPUT  E 
130  PRINT  "ENTER 

RESISTANCE" 
140  INPUT R 

There  are  some  very  useful 
functions  in  BASIC,  How- 
eve  r,  some  of  the  smaller 
machines  may  not  have  all 
the  possible  functions:  RND 
to  get  a  random  number;  INT 
to  get  the  whole-number 
value  of  a  number; SIN  to  get 
the  sine  of  a  number;  COS  to 
get  the  cosine  of  a  number; 
TAN  to  get  the  tangent  value 
of  a  number;  A  77V  to  get  the 
arc  tangent;  LOG  to  get  the 
logarithm  of  a  number;  ABS 
to  get  the  absolute  value  of  a 
number.  For  example,  100 
PRINT  COS(R}  prints  the 
cosine  of  whatever  R  is. 

BASIC  is  not  only  the 
language  for  the  home 
system,  but  it  is  also  defin- 
itely the  language  for  the 
computer-controlled  ham 
station.  In  a  short  time  you 
should  be  able  to  develop 
programs  which  will  keep 
track  of  all  contacts  made  to 
and  from  your  station  (date, 
band,  power,  rig,  etc.),  handle 
mailing  lists  for  your  club, 
compute  great  circle  bearings, 
convert  to  and  from  metric, 
and  on  and  on  . .  .  the  list  of 
applications  is  limited  only 
by  your  imagination.  Define  a 
problem,  and  then  sit  down 
and  write  a  BASIC  program 
to  solve  it.  Happy  computing, 
and  73s!  ■ 
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Now  we're  on  TV! 


Mpfi-  batch  ro* 


Wave  Mute  introduces  Jupiter  IIC\ 

a  complete  computer  system 

incorporating  a  monitor  quality 

TV  interface.  This  system 

provides  everything  you  need 

to  create  and  run  application 

programs.  Jupiter  IIC  includes 

a  CPU  with  8K  dynamic  RAM 

and  3K  ROM  memory %  video 

terminal  interface  and 

keyboard,  and  dual  audio 

cassette  tape  interface. 

The  TV  interface  features 

upper  and  lower  case  and 

Greek  character  sets,  and  dot  graphics,  The  dual  audio  cassette  interface 

pnu  ides  start/stop  operation  and  operates  at  300.  600,  or  I  200  baud. 

And  of  course  we  still  provide  these  high-quality  features:   burn-in 

tested  ICs,  socketed  \C\  complete  documentation,  and  more. 


ATTENTION: 
ORIGINAL  EQUIPMENT 
MANUFACTURERS 

Jupiter  IIC  provides  OEMs 
with  the  tools  to  get  systems 
into  the  field  faster  and  at 
lower  cost*  ( I )  Use  Jupiter  IIC 
as  your  development  system. 
Perfect  for  development  of 
software  and  special  hardware. 
(2)  Use  Jupiter  IIC  for 
prototype  systems.  Only 
Wave  Mate  provides  the  tools  — 
wire  wrap  modules,  universal 
modules,  complete 
documentation  -  to  easilv 

m 

tailor  system  logic  and  add 

customized  interfaces  within 
the  basic  Jupiter  IIC  package. 


SOFTWARE 

All  Jupiter  IIC  systems  feature  a  sophisticated  monitor/debugger  package  including  a  versatile 

interrupt  system  and  I/O  monitor  call  instructions.  A  programmable  macro  editor  and  expanded 
sembler  are  also  provided.  Proposed  ANSI  standard  BASIC  is  included  with  Jupiter  IIC. 

THE  JUPITER  IIC  KIT:    52200 

The  kit  includes  the  CPU,  software  debugger  and  monitor  module,  8K  dynamic  memory,  module 
cage,  power  supply,  front  panel,  video  interface,  cassette  interface,  and  all  the  documentation 
required  to  assemble,  run,  and  understand  the  system  as  well  as  modification  instructions  for  a 
black  and  white  TV  set. 

THE  JUPITER  IIC  ASSEMBLED  SYSTEM:   $3200 

All  components  of  the  Jupiter  IIC  kit  plus  two  audio  cassette  units  and  a  1 2-inch  black  and 
white  TV  set*   The  complete  system  is  shipped  with  all  components  assembled  and  tested. 


SPECIFICATIONS 

CPU 

MC  6800;  eight-level  interrupt, 
prioritized  and  maskable  by 
level;  single-cycle  and  block 
DMA 


DUAL  AUDIO  CASSETTE 

Complete  paper  tape  replace- 
ment; start/stop  motor  con- 
trol; 300,  600,  or  1200  baud 
(crystal  controlled);  error 
correction 


VIDEO  TERMINAL 

INTERFACE 

64  x  16  lines  <32  fines  optronaO; 
Upper  and  lower  case,  plus 
Greek  alphabet;  7x12  format, 
128  dot  (nor  J  x  48  dot  (vert.) 
graphics  (96  dot  optional) 


MEMORY 

SK  dynamic  RAM;  3K  ROM; 
1K  dual-port  static  RAM 

KEYBOARD 

Generates  full  128-chsracter 
ASCII  set 


SE 


|  Send  details  on  Jupiter  II  systems 
f~|  Have  salesman  call 

Name   

Title    


Company 
I  Address  ,= 
I    City 

Phone    


State 
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WAVE  MATE  1015  West  190th  Street,  Gardena,  California  90248 

Dept.  203 
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Telephone  (2131  329-S941 


Probably  one  of  the  most 
frustrating  aspects  of 
amateur  operation  for  the 
amateur  who  does  not  use  his 
station  daily  for  several  hours 
is  to  know  when  his  station  is 
functioning  properly.  That  a 
transmitter  is  functioning 
property  can  be  verified  by  an 
in-line  wattmeter  for  power 
and  with  a  monitor  receiver 
for  modulation,  at  least  to  see 
that  the  rig  is  basically  func- 
tioning. An  swr  check  is  a 
good  basic  check  for  an 
antenna  system.  But,  what 
about  the  station  receiver? 
An  operator  who  uses  his 
equipment  frequently  can 
pretty  well  judge  band  condi- 
tions on  HF  and  knows  that  a 
band  is  "out*1  But,  the  infre- 
quent or  weekend  operator 
often  checks  a  band  and  finds 
signal  levels  low  and  then 
starts  to  wonder  if  it  is  the 
band  or  the  receiver.  Ob- 
viously, various  checks  can  be 
made  to  see  what  the  real 
situation  is  like.  If  the  re- 
ceiver can  tune  outside  the 
amateur  bands,  stations  like 
WWV  or  selected  shortwave 
broadcast  stations  can  be 
used  as  a  quick  reference  to 
conditions.  If  a  second  re- 
ceiver of  equal  quality  is 
available,  it  can  be  used  for 
verification  of  the  main  re- 
ceiver's condition.  But,  many 
amateurs'  entire  stations  con- 
sist of  a  transceiver  confined 
to  tuning  only  the  amateur 
bands. 

In  this  case,  some  other 
means  of  checking  receiver 
performance  is  necessary,  A 

signal  generator  providing  a 
calibrated  output  down  to 
the  microvolt  level  would  be 
ideal,  but  few  amateurs  have 
such  test  equipment. 

This  article  presents  a 
different  approach  in  terms 
of  the  Mmicrovolter." 
Basically,  it  is  a  simple  gadget 

just  an  oscillator  and  a 
carefully  made  attenuator 
network  to  generate  a  signal 
of  approximately  one  micro^ 
volt.  1 1  is  compact,  battery 
powered  and  uses  a  single 
transistor,  Bui,  it  can  almost 
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the  Band 


or  My  Receiver? 


--the  microvolter  will  tell! 


instantly  remove  all  doubt 
and  confusion  as  to  whether  a 
receiver  is  "out"  or  the  band 
is  "out/1  It  was  intended  to 
be  used  by  plugging  it  into 
the  receiver's  antenna 
terminals  to  make  a  check. 
However,  it  could  be  placed 


remotely  and  connected  to  its 
own  antenna  to  see  if  an 
entire  receiving  system  were 
functioning  on  any  given 
band.  Admittedly,  there  are 
pitfalls  to  this  latter 
approach,  since  when  a  signal 
source  is  close  to  an  antenna 


Fig.  I.  Oscillator  and  attenuator  network*  Oscillator  may  be 
used  on  any  band  down  to  6  meters  hy  proper  choice  of  LC 
circuit  components.  Coil:  CTC  LS5  form,  15  turns  #22erwm.t 
with  2  turn  link. 


system,  good  signal  pickup 
may  occur  even  though  some* 
thing  has  happened  to  the 
antenna  system  to  change  its 
directional  properties. 

The  oscillator  circuits 
presented  here  are  mainly  for 
the  20  through  2  meter  bands 
since  activity  is  usually  great 
enough  on  the  lower  fre- 
quency bands  that  it  is 
readily  obvious  if  a  receiver  is 
functioning.  However,  if 
desired,  the  gadget  may  be 
designed  to  work  on  any  ama- 
teur band. 

As  was  mentioned,  the 
microvolter  consists  of  an 
oscillator  and  an  attenuator 
network.  Many  circuits  are 
possible  which  will  work. 
However,  the  oscillator  must 
be  stable  as  regards  battery 
voltage,  and  construction  of 
the  attenuator  network,  while 
not  critical,  must  be  carefully 
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ATT£f|y*TOB 


DVT 


*H   • 


f/ff.  2,  Extremely  simple  VFO 
i  ho  ice  of  proper  tank  circuit  to 

done  to  avoid  leakage  signal 
paths. 

Fig.  1  shows  a  typical 
oscillator  circuit  which  can  be 
used  and,  by  proper  adjust- 
ment of  the  components,  will 
work  from  20  to  6  meters.  It 
is  crystal-controlled  for 
simplicity,  and  the  typical 
component  values  for  10 
meters  are  shown.  Note  that 
the  crystal  does  not  have  to 
have  any  particular  fre- 
quency, as  long  as  it  falls 
within  the  band  of  interest, 
so  advantage  can  be  taken  of 
the  various  surplus  or  odd- 
frequency  crystals  available  at 
low  prices  from  such  outlets 
as  J  AN  crystals.  The  output  is 
about  ! A  volt  across  50  Ohms, 
although  this  will  depend  on 
crystal  activity  and  circuit 
tuning,  The  resistor  atten- 
uator network  shown  will 
bring  the  output  down  to 
about  1  microvolt  across  50 
Ohms.  The  output  of  the 
oscillator  has  to  be  verified  in 
some  manner.  The  best  isf  of 
course,  to  measure  it  directly 
if    good    instrumentation    is 


wilt  work  down  to  2  meters  by 
resonate  in  desired  band, 

available,  An  alternative  is  to 
construct  the  generator  and 
see  what  response  the  entire 
unit  provides  on  a  receiver 
that  is  known  to  be  in  good 
shape,  After  all,  the  main 
purpose  of  the  instrument  is 
to  provide  a  quick,  relative 
indication  that  a  receiver  has 
not  lost  sensitivity.  If  it  can 
be  accurately  calibrated  as  to 
output  it  could  be  used  to 
make  direct  sensitivity 
measurements  on  a  receiver  in 
conjunction  with  a  VOM  to 
check  audio  level  changes,  in 
dB,  with  and  without  the  test 
signal  being  applied,  A  simple 
LED  circuit  is  included  both 
n»  indicate  thai  the  generatoi 
is  on  and  to  approximately 
indicate  a  low  battery  voltage 
condition.  The  pot  in  series 
with  the  LED  is  adjusted  so 
the  lens  of  the  LED  is  just 
barely  fully  illuminated.  The 
difference  between  this  point 
and  no  noticeable  illumina- 
tion of  the  LED  is  J  5  to  .2 
volts  for  a  typical  LED,  So,  it 
can  serve  as  a  battery  voltage 
indicator  better  than  even  a 


Fig,   3.  Attenuator  must  he  separately  shielded.   The  output 
connector  shoal d  he  mounted  on  the  attenuator  shield. 


cheap  meter, 

Other  crystal  oscillator  cir- 
cuits can  be  used.  KJCLL  in 
the  August  72  issue  of  73 
describes  in  detail  a  very  good 
oscillator  which,  among  other 
things,  features  a  simple  var- 
iable output  level  scheme  by 
means  by  varying  the  emitter 
bias.  For  those  who  do  not 
prefer  to  make  their  own 
oscillator,  the  International 
Crystal  OX  oscillator  kits  are 
very  suitable,  They  cost  only 
$3  with  a  tuned  output  cir- 
cuit. The  Lo  kit  takes  crystals 
from  3  to  20  MHz  and  the  Hi 
kit  covers  20  to  50  MHz. 

Simple  VFOs  can  be  used 
as  the  oscillator  element  but 
here,  of  course,  the  problem 
is  that  their  output  will  vary 
with  frequency.  Nonetheless, 
if  their  output  variations  can 
be  measured,  there  is  no 
reason  not  to  use  them.  For 
the  purpose  at  hand,  ultra 
frequency  stability  is  not 
needed,  so  very  simple  cir- 
cuits can  be  used.  Fig.  2,  for 
instance,  is  about  as  simple  a 
VFO  circuit  as  can  be  desired. 
The  frequency  of  oscillation 
is  determined  by  the  single 
IX  combination.  By  choosing 
combinations  which  resonate 


The 


counter  kit! 


in  the  various  amateur  bands, 
the  circuit  will  work  down  to 
at  least  2  meters.  Leads 
should  be  kept  short  and  the 
oscillator  enclosed  in  a  metal 
enclosure  to  avoid  hand 
capacity  effects. 

The  attenuator  network 
was  shown  in  Fig.  |.  Its  con- 
struction is  not  critical,  but  it 
must  be  separately  shielded 
even  if  the  oscillator  is  en- 
closed in  a  metal  enclosure. 
The  easiest  way  to  do  this  is 
by  constructing  it  within  a 
divided  enclosure  as  shown  in 
Fig.  3*  The  enclosure  can  be 
of  brass  sheet,  available  at 
many  hobby  shops,  or  of 
copper  sheet,  or  even  of 
sheeting  salvaged  from  old  tin 
cans.  The  only  objective  is  to 
completely  "button  up"  the 
attenuator  network  so  signal 
leakage  does  not  occur 
around  it  to  the  output  jack 
of  the  oscillator. 

The  unit  described  has 
been  kept  as  simple  as 
possible.  There  are  various 
ways  to  embellish  it,  if  de- 
sired. For  instance,  three 
output  attenuator  networks 
with  different  attenuation 
characteristics  might  be  built: 
one  as  a  microvolt  output, 
one  as  an  S9  output  (usually 
taken  as  30  microvolts),  and 
one  as  a  40  dB  over  S9 
output,  ■ 


An  easy-to-build  50mH2  (6~digit) 

Frequency  Counter  for  a  measly  $25! 

Standard  easy-to-find  parts,  too!  (Unlike 

other  kits,)  Any  Radio  Shack  has  them, 

Uses  7  segment  LED  readouts  —  no 

scarce  Nixie*  tubes!  No  tricky  crystal 

ovens,  either! 

Kit  includes  a  classy  cabinet  with  front 

panel  PC  boards,  hardware,  instructions. 

and  diagrams,  A  proven  design!  An 

unbeatable  offer! 

Write  or  call  today! 

P.O.  Box  357,  Dept.  57, 

Provo,  UT  S4601  (801}  375-8566 


Huffco 


6-DtGfT  ( 50  mHz  Kit) 
FREQUENCY  COUNTERS 


LOGIC  PROBE  KIT 


$14,95 


(plus  shipping) 

Now!  A  Digital  Logic  Probe  kit  at  a  realistic 
price.  Red,  Green,  and  Yellow  light  emitting 
diodes  signal  the  presence  of  logic  levels 
encountered  in  digital  circuitry.  Utilization 
of  transistor  and  integrated  circuit  switching 
techniques  permit  the  DIGAPEAKEA  to 
indicate  logic  1,  logic  0.  and  pulsing  circuit 
conditions.  Compiete  kit  including  easy 
instructions  is  available  now  from  . 

Chesapeake  Digital  Devices  Inc. 

P.O.  BOX  341 
Havre  cfe  Grace,  Md,  21079 


133 


NORTH  SHORE 


/ 


TECHNOLOGY 


DUPLEXER  & 

CAVITY 

KITS... 

Now 

available 
for  you 

fully  assembled 
and  tuned! 


•  UPGRADE  YOUR  REPEATER  WITH 
A  RF  TECHNOLOGY  DUPLEXER. 

•  ALL  DUPLEXERS  AND  CAVITIES 
ARE  TEMPERATURE  COMPEN- 
SATED WITH  INVAR  «  AND  MEET 
ALL  COMMERCIAL  STANDARDS 

•  ONLY  TOP  QUALITY  MATERIALS 
GO  INTO  OUR  PRODUCTS. 

•  BOTH  KITS  &  ASSEMBLED  DU- 
PLEXERS AND  CAVITIES  ARE 
AVAILABLE  TO  YOU  AT  A  SAVINGS 
TO  YOU. 

Mod.  62-3, ..6  cav.,  2  mtr,,  insertion 
loss  0.6  db  with  isolation  100  db 
typical;  pwr.  350  w.  Kit  $349 
ea. -Assembled  $439. 

Mod.  4220-3. ..4  cav.  220  MHz 
insertion  loss  0.6  db  with  80  db 
isolation  typical;  pwr.  350  w.  Kit 
$249  ea,  -  Assembled  $329, 

Mod.  4440-3... 4  cav.  440  MHz, 
insertion  loss  0.6  db  with  BO  db 
isolation  typical;  pwr.  350  w.  Kits 
$249  ea,  -  Assembled  $329* 

Mod.  30  Cavity  Kits;  2  mtr.  $65  ea., 
220  MHz$65ea.T  440  MHz  $65  ea..; 
6  mtr  $115  ea.  Add  $15  for 
Assembled  Kit. 


Also  available:  6  mtr.,  4  cav.  Kit 
$399-Assembled  $499,  2  mtr.  4  cav. 
Kit  $249- Assembled  $329,  440  MHz 
TV  Repeater  DupJexer 


Only  hand  tools  are  necessary  to 
assemble  Kits! 

Send  your  order  to:  Distributor: 
TUFTS  RADIO,  386  Main  St., 
Medford,  Mass.  02155.  Phone  (617) 
395-8280. 

(Prices  F  O  B  Medford,  Mass  All  units  can  be 
shipped  UPS-COD  orders  require  $50 
deposit    —Mass   residents  add  5%  sales  lax.) 


We're  Fighting  Inflation... 
No  Price  Rise  for  76 


FOR  FREQUENCY  STABILITY 

Depend  on  JAN  Crystals.  Our  large  stock  of  quartz 
crystal  materials  and  components  assures  Fast 
Delivery  from  us! 
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CRYSTALS  FOR 


xetvs 


CRYSTAL  SPECIALS 

Frequency  Standards 
100  KH2  (HC  13/U) 

1000  KHZ  (HC     6/U) 


Marine  «*$» 


»    •     »    •    * 


■     *    *     *     .     i 


.  .  $4.50 
, .     4,50 

...  $2,50 


Almost  all  CB  sets.  TR  or  Rec 

(CB  Synthesizer  Crystal  on  request) 

Amateur  Band  in  FT-243 ea.  $1.50 

a  /«  on 

80-Meter $3.00  (160-meter  not  avail.) 

For  1st  class  mall,  add  20*  per  crystal.  For  Airmail, 
add  25*.  Send  check  or  money  order.  No  dealers, 
please. 


m 

CRYSTALS 


Dlv-  of  Bob  Whan  &  Son  Electronics,  Inc. 
2400  Crystal  Dr.,  Ft.  Myers,  Fla.  33901 
All  Phones:  {813)  936-2397 

Send  10*  for  naw  catalog 


ALDELC0  SEMI  CONDUCTOR  SUPERMARKET 


Rf  DEVICES 

2W337S    3W4-H' 

2N3&GG     U'V  >1QQ  MHi  09 

2N5&&9    3W  175*. i  1  PS 

2N551-W  KMM75MH/  /lit) 

?N5501  25W  17SMH*  IG.&S 


IW17&MHI 

081  15TAI  3  75  BTHz 

ml  251V  1  75  MH/ 

2NGG83  30W  17&'MH 

2NG034  40W  175  M Hi 


HEAVV  DUTYRECTMILMS 

3QQ  Vol!  tOO  Ami   I    ■ 

2P0  Volt  2&0Amp  D0C1 

400  Volt  7  Amp  RCA 

1 000  V..HI  )  Arrtp  hCA  . 

10  DOO  Voir  5«i<ciiii  i  i5  *r>A 

OEICO  KITS 
Otyilal  Cloch  K.t    Humi  Mirunpi  &  SpcarwJs.  Lanje 
reednuij    Etatrcetl  u™  iodnMior     M  tiqut  let  mat 
alarm.    Snooic   lntu<«    AM   PM    indicatLir,    power 
t JiluiE  indhcatoi    Cawjilrl*  lAtlh  miad  \y&w  ra&inei 
LOGIC  PRDBtrjt  LEO indkum 

L£PS 
Junmo  Redi,  »uf«}  o<  itoi  i  bulli 

bs  Change,  Gtien,  Ctaf  But  oi  Green 
209  Seeitt,  G<*#"  0r*flgeL  Vfllow  in  Red 
HL2o»  HirjoRffl 
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I&30 

i  ' i  if.) 

IBtn     II 

in  i., 

2  95 

Ml  .nth  LED 
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THE  NEW,  IMPROVED 
'ORIGINAL  BRIDGE'! 
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35 
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TC105H  SCfi 
KPSA14 
2K3D55 
MPF102FE1  . 

?M39D4  di  ?mqm 

2Nb496uv  ?UfitOfl 
FT06D1  F£T 
40673  «CA  FET 
F41  tn  709  14  Pin 

555  T  mi  r 

55.'  555 

200  Volt  25  A-i-  i 

1N914     1NM148  I 

1N3-I     IK  1. 1 1     rMG4     1 
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7475 
7490 
MM 

74121 
74T23 
741 G2 

74165 
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74 1  77 

7-1181 
74  192 
74193 
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80 

80 
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1  10 

I  25 

7.00 

1  35 
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simultaneously. 
Handles  full  legal  limit. 
Usable  3  thru  150  Mhz. 
Small  enough  for 
mobile  use. 


I'i'i'  Iriw  others 

mtfty,  Ait  iwm$  poitpitifi,  $5  00 
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2281   Babylon  Tnpk..  Merrick.  N.Y.  1156G 
(51 6)  378-4555 


Quement  Electronics 

1000  So.  Bascom  Ave. 

San  Jose,  Ca  95128 

CALIFORNIA  RESIDENTS  ADD  SALES  TAX 
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MCI 441 2  UNIVERSAL   MODEM  CHIP 

MCI  44 1  2  contain!  a  com  pi  ere    F5K  modulator  and  de- mod- 
ulator compatible  with   foreign  and  USA  communication*, 
iMOO  BP$) 
FEATURES: 

.On  chip  crystal   oscillator 
•  Echo  suppressor  disable  tone  genera  rgr 
T  Originate  and  answer  modes 

.Simplex,   hall-duplex,   and   full   duplex  opoiation 
*C)n  chip  line  wave 
.Modem  self  test  n>ad« 
.Selectee  data  rot«:  0-200 

0-300 
0-600 
.Single   supply 
VDD-4.75  to  I5VDC  -  FL  suffl* 
VDf>=4,75  tp  6  VDC  -  VL  suffix 
TYPICAL  APPLICATIONS^ 

.Stand  of  one  —  low  speed  bbbcihi 
.BuiIf   -   in   law  speed  modem] 
.Remote    terminals,    aecoustic   coupler* 

MCJ4412VL .......... S2K74 

&  pages  of  data .  .  .60 

Crystal   br  the  above* ...  ..$4.95 
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MC1441I    BIT  RATE  GENERATOR. 
Single  chip  for  generating  selectable  frequencies   For  equip- 
ment in  data  r-omrriunlcarions  such  as  TTY,   printer?,    CRT  t 
of  microprocessors.      Generate*   14  different  standard     bit 
rotes  which  ant  multiplied  undew  external   control  to     IX, 
8X.    16X  or  64X   initial   value,      Operates  from  tingle    -5 

volt  supply .        MCI  44 II....* ,».,,,.,,.,,.    Si  1  .ro 

4  pages  of  data »■»>  f  ..»».....*>»* . -** •  l:-' 

Crystal   for  the  above.......... S4.95 


FLUID  LEVEL  D ET ECTO H  LM1 830  Is  used  ro  compare  «*ter- 
no  I  probe  to  probe    resistance  with  a  reference  resistor.    Use 
as  water  level   detector  or   with  any  polar  Fluid.   Smoke 
level  detector  can  be,  made  by  substituting  a  photo  cell 
the  Fluid  probes..  ,efe.      LMI830. . -S2.99,      Spec*     .60 


60HZ  TIME  BASE  CHIP.     MM5369  ham  built-in  oscillator 
and   count  dawn  far  use   with  standard  color  burst  crystal 
(3.58MHz J  to  provide  oQHzl.      Uie  with  portable  clocks, 
counters,    etc.     Comes  in  a  pin  DIP.      With   specs  . 

Crystal  1 3. 579545  MKzF.  .*.,,.,...,.- . ,, ,  .......  ,«    $1.7.3 


4  DIGIT  COUNTS.    MM74C926  Is  o  4  digit  counter  ^[rh 
7  segment  output.     Carry  output  for  cascading  and  internal 
display  select  allocs  outputtlng  of  counter  or  let  of 
internal  latches.    3  to  6v  operation.    Great  for  clocks* 
evenr  and  frtosjency  counters. 
MM74C926  -    with  spec  sheet.  ............ ♦  ♦  SI  2 .  00 


UNIVERSAL  ACTIVE  FILTER  I.C.  AFlOQ-lCJls  package  of 
3  separate  active  filters  and  on  uncommiied  summing  amp. 

Moke  low-pas.  high-pass,  band-oass.  natch higher 

orders  by  cascading.  Butf erworth ,  Basel.  Ccuer*  and  Cheery . 

chev  cati  be  formed,  AF1QQ-1CJ  by  National. S7,95 

50  pages  oF  specs  an  this  part  ore  Tn  the  brand  new  SPECIAL 
FUNCT  IONS  duta  book  by  National . ,  .  ,,.......,.  $3 ,  25 


TELETYPE  CODE  CONVERSION  CHrP 

MM52206L  converts  5  level  Baudot  into  8  level  ASCII,  Use 
■l-.i»  chip  to  ma\t*  your  old  TTY  Talk  to  your  new  computer. 
MM5220B  L , .    I 1 B , 00 

Specs   tar   the   above  ,-..,,T......  ..........  , 30 


MOS  HME  BASE  KIT. 

Only   1"   X   1.5".      Fnput   S  to   15  VDt,   output  Is  60MZ 

square  wave   lar  portable   or  mobile  clocks.     PC  board   is 
drilled  I  MTBK-6QHZ $5,fl8 


70HO5  Voltage  regulator.      Faircbild  5V*    5A*    TO-3     reg- 
ulator.     Take  core  of  those  heavy  current  requirments  with- 
out separate  regulator /pass  trans  i&tor  comb  i  notions.   Use   it 
with  the  some  ease  of  insiolotJon  as  the  309Kfsame     pin 
arrangement,  >,..,......  with  uneti,  ....*,  .,«•,•••. .    Si  1. 25 


LM3I7  Voltage   Regulator,      I  ,5Af    3  terrrrinal   ndjuifable 
regulator  In   TO-3  cote.      Adjusts  from   -1.2V  to   -"37V. 
Complete  Overload  protection..  .  1%     load  regulation, 

.01  'W  line  regulation.     No  need  to  stock  assorted  reg- 
ulaJors  -   just  stock  resistan,,  .,<,........,.*,.  ....54. 99 

Specs  for  the  oiwcu *••*•••*  •••*•••■•     .70 


f>AJA  BOOKS  BY  NATJONAL   SEMICONDUCTOR 
DIGITAL^     Cov«i  TTL,    DTL,    Tri-State,   etc S3, 95 

LINEAR.     Covers  aerplifiefi,    pre-amps,    op^omps,    ..    $3.95 

LINEAR  APPLICATIONS^      Doiem  of  applicotion  no*es  and 

technical   hrieri  covering  tne  use  of  op-amps,    regulotora, 

phase   locked   loops  and  audio  amps.. S3. 25 

CMOS     Gates,    Rip   Flaps,    register*,    functional  blacks   $3 


I  _   -' GE  REGULATORS.     A  must  for  anyone  making  o 
powe*   Supply.    Complete  theory  including  tromfonrpen, 

fTrtert,    heat  links,   feguiators,    etc ,.,..,...,    $3,00 

MEMORY.      ln»ormatian  an  MOS  and  Bipolar  memories? 
RAMS,    ROMS,    PROMS  and  decode n  «n coders..    *.,     S3. 95 

TERFAC£>      Covers  peripheral   drivers,    level   translators, 
line  drtver /receivers,  memory  and   clock  drivers*    sense  amps 

display  drive*   ond  apto-coupien S3. 95 

jtiide  U.S.,   odd  postage  for   f.Slfe»l 


DATA  BOOKS   FROM   FAIRCHILD. 

uA  Linear.     776  pages  of  data  and  applications  for   Fau- 

child   linear  IQl.      Great  value,.,,,,,,. ,$4.25 

MOS/CMOS  'nM05*'pMOS/CCD.      Data  and  application*  an 
MOS  and   charge  coupled  devices  including   preliminary  data 
on  new  and   future  offerings.      V/ont   to  know  about  16  K 
charge  coupled   tine  addressable  memories? S3. 95 


PROJECT  HEXH3??? 

If  mailing  fees  and  poor  service  have  got 
/ou  spooked,  and  looking  for  those  new 
devices  is  goblin  up  your  project  rime( 
and  you  don't  know  wlrch  way  to  turn- 
Let  the  cats  a*  TRl-TEK  help! 

RCA 

GOLD  CHIP 

Linear  Integrated  Circuits 

Brood  new  process  by  RCA  In  which  I ha  aluminum  metp ligation 
has  been  replaced  by  gold.    The  chip  Is  then  hermetically  seal- 
ed.   What  this  means  ro  you  Is  unprecedented  reliability  and 
uniformity.    Plastic  parts  that  meet  mil  specs  1 1 
Tr1*Tefc  is  proud  to  be  the  first  to  bring  this  n*w  lew  I  of 
performance  to  you  at  SURPLUS  PRICES.    Why  bay  regrodei?? 

CA301  A.. Improved, general   purpose  op-amp,  B  pin  dip,  ,59c 

CA307,,, Super  741    op-amp.   8  pin  dTo..... ,5?c 

CA  324.,.  Compensated  quod  op-amp.  ?4  pin  dip, . ...  SI  .80 
CASSIA..  Low  offset  quad  comparator,  14  pin  dip... SI  .59 
CA74IC, Famous  general  purpose  op^arrrp,  3  pin  dip,,  45< 
CA747C. .  General  purpose  dual  op-ornn,  |4  pin  dip...  32c 
CA746C.  Externa  Uy  compensated  741,  8  pin  dip,,, ,.,  ,49c 
CA  1456,.  Genera  I  purpose  dual  op—amp,  8  pin  dip.,*..  69c 
CA3401.. Quad  single  supply   .5-ISV}  op  amp*    14  pin..B9c 

Another  super  buy   ham   RCA,    CAS55  timer,    B  pin  dip.   59c 


NEW  NATIONAL  BOOKS  I 

AUDIO  HANDBOOK      contains  detailed  diicuurons, 

tJeslgn  parti culors,    covering  mony 


tnc 


ding 


areas  of  audio  with  real  world  design  example.. ..  $3.25 

5  PfC  I A I   FU  N  CT I O  N  S  DATA  BOOK    contains  detailed 
information  for  specifying  and  stBpiyifig   special    amplifiers, 
buffers,   clock  drivers,   analog  fw itches  and  D/A-A/D 
converter  product* -.,,.. » S3. 25 


ULTRASONIC  TRANSCEIVER.     LM3B12  is  o  special  I.C. 
containing  a    12  W  ultrasonic  transmitter,    selective   receive  „ 
noise   rejection  circuitry,   display  driver  and  keyed  modulator. 
Use  fn  sonars,   burglar  alanm#   liquid  kv«|   control,  direction 
conrrol  for  model  submarines,    etc. 
LM18I2.  ...........  —  ,S9.|5,      Specs  and  aops..,,   60c 


PRECISION  REFfRENCE  AMP 

LH0070VTH  provides  a  precise   10.0  volts  for  use   in  BCD  A 

to   D  converters  or  meter  calibrators.    Typical   initial  accuracy 

is  ,3%  f>  .03VJ .  Comes  in  TO-5  can. 

LH0070-1H. .  ..TT ,„,,.wfth  specs, ...... ......  S5. 35 

TV  CAMERA  SYNC  GENERATOR,     MM5320N    I.C.  generates 
alt  sync  signals  for  T.V-  comerrA.    EVen  colorlE. 
Mrt*l5320N ,....518.80. ........... .Specs     SI  .00 


T.V*   CLOCK  CHIP  SET,     MM531B/5841   two  chip  set  forms 
baiit   For  Time  of  day  display  on  your  TV  screen,    tnteresting 
and  convenient  way  to  keep  time. 
MM 53 1 S  5841  5«t .$22.45. .....  Specs. , ....  51  -00 


D-A  CONVERTER  BY  ZFLTEX 

6  bit  precision  hybrid  circuit  for  us*  in  controllers,   timers,, 
volt  meters,    etc.      raided  plastic  package  with  P.C.  pins, 
Super  buy  on  thlt  better  than  usual  subsystem.    ZELTEX 
moder    ZD430.  DAC-430 **S4.95 


NF»V  BOOKH!        "An   Inrrpductien  to  Microcomputers' 
This  is  the  book  which   Foirchild  Semi  conductor  Company 

called      the  best  darned   introduction  to  the  Industry 

to  date.        Covers  everything   From  basic  concepts  to  a    re~ 
view  of  real  microcomputers.    IMC-OOT .  * ...fSB.OO 


tRi-tek,  inc 

6*522  noeuh  43H6  Avenue, 
QLen&Ale,  ACizona  35301 

pttono  eoa  -  031  e*MO 


We  pay  shipping  on  all  orders  over  110  US.  Si 5  foreign  in  US  Funds.    Orders 
under  S10,  please  odd  Si  handling.    Please  add  insurance,    Master  Charge 
and  Bank  America  cards  welcome,  (S20  minimum)    Telephone  orders  may  be 

placed  11  AM  to  5PM  daily  r  Mon  thru  Fri .    Coll  602-931*4528,    Check  reader 
service  cord  or  send  stamp  for  aur  latest  flyers  packed  with  new  ond  surplus 
electronic  components. 
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CONSUMER  ELECTRONICS 


PONG 
SUPER  PONG 


SINGLE 
GAM 


$59.95 
$89.95 


GAMES  INCLUDED  IN  SUPER  PONG  ARE: 
*   PONG  ■   CATCH 

.  SUPER  PONG       ■  HANDBALL 

FEATURES  OF  PONG  AN  D  SUPER  PQ  NG 
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DATA  HANDBOOKS 

T4Q0       Pifl  oyt  ft  0«sct iutjon  .iJO  ?CS      SJ.&& 
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#A$tTisk  Dwotts  li^ms  Oft  SpeoaJ  fw  Tfw  Morrtri* 
SaliEfMfiofl  Guanntf ed   S3. 00  Win.  (b*n  U.S.  FwMi. 
CalHomii  RESidcnji  —  A*J  ■%  Sil«  Tn  —  Otli  Sheets  2Sc  nch 
Send  i  13c  Stamp  ipnUige)  lor  i  FREE  197ft  Call  log 

1021  HOWARD  AVE..  SAN  CARLOS.  CA.  94070 

PHONE  ORDERS  —  {4151  592-8097 


I"  -  **rtH  n>  WftH         1 

P^    *„- ■-.    T.„     ,    .        .■    If ■'£*.         »    »     |1    »     (1     If      11    J0 


■*»»    »1«    Hit  IT.S&  11.17  II » 

il 


P<JS«  BUTTON 


? 


t     >     ll'NCl 


f  AMP'  4d  f.-fcrJt 


THU+WWHEEL  SWrTCHES 


« 


■ 


irp  i  Ik*  ■ 


T  SWTIW 

fOR 
SI. 00 


: il 


ftfeMM  i  (■  ,■•■ 
Ttiiunl  p» 


lift 
MJM 


ZENERS— DIODE:— RECTIFIERS 


tMkrar 
iMkxm 


tfOtK 


ii 
t5 
56 

M 

75 

as 

■fiO 
ISC 

-I.  PA 

■"  - . 

Ml  MM 


w 

MMi 


MM 

auoin 

•  mm 

t 


rn.cF 


2r> 

W1   Oil 

■Ft  DO 
?2^J0! 


rtFE 

nMKtf1 
mmt 


"j.i.!;, 
■liM7+i 

■INIIH 


V0LTS 

<OEfti 
3 

1 1 

fiJI 

1,1 

t? 
IS 

SO- 

zoom' 

<M  *i 


11* 
IDs 

iw 
I* 

.',M 

-  KM* 
»AMF 


fhici 

II  ■  09 

141* 
•4100 

M 
21 

31 
3» 


HI! 


TRANSISTORS 


| 

1 

«r 

T 

il'  iW 

Ml  iffl 

4H  mi 

il     ■ 

kti  m 

"... 

M 

1  • 

ilaiftf- 

"  a 

*.:  M 

;i 

i.  .!'» 
M..  1   ' 


'■II  « 
tfltfi 

Mitt? 

i   E 

fM.M 
in  a 


If 


p 


Rn« 

.1U4[,-, 

■I.IUV. 

mi  mi 

."i;  -."i. 

Wl  i.ii 

«*«; 

mm 

■   ■ 

tw  p 

*i 

ml 

j*** 

- 

"KJH 

."V+- 1 

•■  -  - 

■;« 

tn  ii 


El  3V 

■■  i  •■■■■/ 

H  «V 


lam 

MI9V 
VOSOV 

■. 

M  IB 

vrv  mi 

. 
iTtO 


1-9 

m 

EG 
0E 

JB 
IB 


,2B 
Jib 

2i 


CAPACITOR  CORNER 

M  KW.T  CEflAMirC  fllfiJL  tAPHCTTDItl 


'si  ^      ft' 

04  OJIInI 

IH            03  QIM.Jlf- 

W            01  I3I„F 
04          6} 

•A            03  !>JV 

M  UF 

Ml  m.T  «iim  nm 

fi7 


?r.  wrrei  TuuiotM  r»wii  t*HOimi 


1-5 
OS 

.IH 

06 

00 


04 
00 


50-44 
.fl3S 


.?^ 


raw 


■ 
i; 

17 


fin 


191 


JO 

-32 

to 


Hi 


21 
19 


1; 

.54 
ID 


MV 


a 

•n 

n 
u 

111 

II 

I 

M 


II 

ID 

It 
16 
ii 
1f 
10 
i* 

M 

J5 


II 
10 

41 

r 

Ml 

in 

Ml 

an 

4nu 


4W     IB 

• 

Htf   J* 

MP    3 

♦"»    J1 


14 

I! 

ii 
i? 

M 


II 

.» 

ID 

■ 

It 


C&S  MARKETING  ASSOCIATES 


If  you  are  PLANNING  TO  PURCHASE  A  NEW  TRANSCEIVER,  why  not  GET  THE  BEST?  You  should  give 
serious  consideration  to  the  new  Hy-Gain  3750  Transceiver.  With  it  you  can  expect  superior  performance  that  will  surpass 
the  demands  of  even  the  most  experienced  amateur. 

The  advantages  of  the  new  3750  are  many.  For  starters,  more  operating  frequencies  to  choose  from  means  more 
operating  fun  for  the  serious  radio  amateur,  With  160  meters  fast  becoming  the  favorite  of  more  operators  each  day,  the 
addition  of  this  band  to  your  shack  can  only  add  to  your  enjoyment  of  your  favorite  hobby.  Not  only  more  frequencies, 
but  also  the  greater  accuracy  of  the  digital  readout  make  operating  the  3750  a  real  pleasure.  With  readout  to  100  Hz  and 
WWV  receive  for  calibration,  you  always  know  exactly  where  you  are.  As  an  added  bonus,  there  is  also  a  memory  circuit 
which  will  allow  you  to  return  to  an  interesting  spot  on  the  band  without  writing  down  the  frequency.  With  the  optional 
3855  VFO  you  can  split  TX/RX  frequencies  for  operating  DX,  The  3855  also  has  provision  for  adding  up  to  seven  crystal 
controlled  channels. 

The  3750  is  a  pleasure  to  operate,  but  it  is  a  dream  to  listen  to*  You  will  never  again  be  annoyed  by  the  roar  of  a 
cooling  fan.  The  three  tubes  are  cooled  by  a  fan  that  is  not  only  whisper  quiet,  but  is  also  standard  equipment.  And,  you 
can  forget  about  image  and  spurious  response  problems  thanks  to  the  narrow  band  SSB  crystal  filter  in  the  first  i-f. 
Intermodulation  and  cross  modulation  performance  are  enhanced  through  the  use  of  dual-gate  MOS  FETs  at  all  critical  rf 
amplifier  and  mixer  stages,  To  help  cut  down  the  strength  of  the  OM  using  the  California  kW,  a  handy  rf  attenuator  is 
included.  For  CW  operators,  the  selectivity  is  -6  dB  @  400  Hz  and  -66  dB  @  1.8  kHz, 

The  same  high  standard  of  performance  is  found  in  the  Transmitter  section!  Average  power  output  is  kept  at  a  high 
level  through  the  use  of  an  audio  compression  circuit  and  automatic  level  control.  The  microphone  compression  circuit 
gives  20  dB  of  audio  compression  and  the  ALC  provides  an  additional  20  dB  to  prevent  "flat  topping"  and  transmitted 
adjacent  channel  splatter,  To  help  reduce  the  QRN  from  the  neighbors  over  the  subject  of  TVI,  a  low  pass  filter  is  included 
in  the  output  state.  Speaking  of  the  output  stage,  it  uses  two  specially  developed  S-2002  tubes  for  high  peak  power  output 
with  maximum  plate  dissipation  characteristics.  The  VFO  section  of  the  3750  delivers  an  exceptionally  stable  signal.  Drift 
is  less  than  500  Hz  from  turn-on  to  10  minutes  and  less  than  100  Hz  after  a  30  minute  warm-up. 

Other  features  include  a  noise  blanker,  VOX,  and  side-tone  circuits.  All  stages  have  been  by-passed  and  tightly  sealed 
to  improve  performance  and  reduce  internally  generated  "birdies"  to  the  minimum  possible. 

The  advanced  features  of  the  HY-GAIN  3750  make  it  quiet  a  bargain  at  only  31895.00.  For  more  information,  or  to 
place  an  order,  call  TOLL  FREE  800-251  6771.  In  Tennessee,  call  800*262-6706.  Master  Charge  and  BankAmericard  are 
welcome. 


G&S  MARKETING  ASSOCIATES 


P.O.  Box  165 

Algood  TN  38501 

Call  Toll  Free  800-251-6771 

In  Tennessee  call  800-262-6706 


6  Digit  LED  Clock  Kit  - 12/24  hr. 


I 


IN  QUANTITIES 
OF  1   TO  5 


I 


IN  QUANTITIES 
OF  6  OR  MORE 


KIT  INCLUDES  6  -   LED  Readouts  (FND-70  +25  in.  Red,  com,  cathode* 

•  INSTRUCTIONS  1        MM5314  Clock  Chip  {24  pin) 

•  QUALITY  COMPONENTS  * 3  I  S^icli"? '* 

•  MONEY  BACK  GUARANTEE       6  _  Capacitors  AAi  ^"  ^7^?  ttt=1 

•  50  or  60  Hz  OPERATION  5  -  Diodes  AN  fNCHtDJBLt  VALVki 

•  12  or  24  HR  OPERATION  ®  "  J*e!;isTOr*     *      **» 

24  -  Molest  pins  for  I C  socket 

"Kit  #ff50  will  furnish  a  complete  set  of  clock  components  as  listed.  The  only  additional 
items  required  are  a  7-tl  VAC  transformer,  a  circuit  board  and  a  cabinet,  if  desired/' 

Primed  Circuit  Board  for  kit  #B50  or  ^B5G -4  (etched  &  drilled  fiberglass)    ....„*.,  $2,95 

Mmi-Srite  Red  LED's  (for  colon  in  clock  display)  PkfJ,  of  5 .  .  1  00 

Molded  PIuq  Transformer  115  VAC/10  VAC  (with  cord)    2.50 

Piexiglas  Cabinet  1 1  red  chassis,  white  case  Isee  below) 5,95 

KIT  ^850*4  same  as  ^50  except  larger  ,4"  LEDs Si  1 ,95 

en  li    v.   i  T"       L        w-4      #td  -i  Will  free  IC  digital  clock  from  ac  timebase  and 

60  Hz  Xtal  Timebase  Kit    rFTB-1  a||ow  12  VDC  operation.  Use  in  car,  van,  boat, 

Power:  5-1 6  VDC/2.5  mA  ©  1 2  VDC  camper,  etc,  6/28.95,  5.95  *ach. 

Stze:  PC  board  approx  1"x2"  ($4.95  when  purchased  with  any  clock  kit) 

Accuracy:  £2  ppm  (adjustable)  (S9.95  -  assembled,  tested,  calibrated/ 

This  is  a  complete  —  single  IC  kit  with  info  for  easy  hookup  to  most  IC  clocks. 

Jumbo  Digit  Conversion  Ktt  for  LED  clocks.  Kit  provides  a  multiplex  display  board  and 
six  .5"  LED  digits  (FND-503  or  F NO -51  OK  LEDs  require  only  5  mA/seg  and  can  be  driven 
by  most  any  LEO  clock  circuit,  Data  for  displays  and  hookup  included.  (Connections 
from  this  board  will  line  up  point  to  point  with  kit  #850  PC  board)  +  Specify  common 
anode  or  cathode  displays  .  , .  .  . $9.95 

Jumbo  Digit  Clock  Kit  Complete  —  Kit  features  six  ,5"  red  digits.  All  components,  PC 
boards,  plug  transformer,  line  cord,  etc.  Uses  mm53l4  IC,  50/60  Hz  op.,  12  or  24  hr.  (will 
fit  cab.  I)  Kit  ^5314-5  complete  less  case    **,**. SI 9,95 


6  Digit  LED  Clock-Calendar- Alarm  Kit 

•  12/24  HR  TIME  •  JUMBO  Of  GITS  (MAN-64)  •  28-3&31  DAY 
CALENDAR  »  AC  FAILURE/BATTERY  BACKUP  *  24  HR  ALARM  - 
10  MIN  SNOOZE  m  AL  TERNATES  TIME  (8  SEC)  AND  DA  TE  (2  SEC/ 
OR  DISPLAYS  TIME  ONL  Y  AND  DATE  ON  DEMAND  •  THIS  KIT 
USES  THE  FANTASTIC  CT7QQ1  CHIP.  FOR  THE  PERSON  THAT 
WANTS  A  SUPER  CLOCK  KIT  (TOO  MANY  FEATURES  TO  LIST}! 


50/60  Hi  OP 


COMPLETE  KIT,  including 
Powet  Supply,  Line  Cord, 
Drilled  PC  Boards,  etc. 


ORDER  KIT 
#7001 B 

ICASE  NOT  INCLUDED) 


Kit  =7001  -C  same  as  ^7001  B  but  has  different  LEDs. 
Uses  four  .63"  digits  &  two  .3"  digits  for  seconds.     Complete  kit,  less  case. 


$42.95 


CABINET  1 


3"  HIGH 
61/."  WIDE 
S%"  DEEP 


GREAT  FOR  CLOCK  & 
CLOCK  CALENDAR  KITS 

White   Flex ig fas   Case 
Specify  RED  or  CRAY 
Pfexiglas  Crta*ti$ 


Chassis  Serves  Aj  Bezel  To  increase  Contrast 
of  Digital  Displays,  Use  Gray  With  Any 
Color  -  Bed  With  Red  Displays  Only  (Red 
LED's  with  Red  Chassis  Brightest) 


S6.95ea. 


SEE  THE  WORKS  Clock  Kit 
Clear  Plexiglas  Stand 


•  6  Jumbo  .4"  digits 

•  1 2  or  24  hr,  time 

•  3  set  switches  {back) 

•  Plug  transformer 
&  all  parts  incl. 

Pre -cut  &  drilled 
Size:  6"Hf  4%"W,  3"D 


A  SUPER  LOOKING  CLOCK! 


CABINET  II 

2W  HIGH 
4Vi"  WIDE 
"  DEEP 
(Ideal  for  Km  =S50  above.) 
All  Plexiglas  Reef  Chassis,  While  Case. 
Red     Chassis    Serves    As    Bezel    To    Increase 
Contrast  of  LED  Oisplavs.  cc  nc  pa 


GREAT  FOR 
SMALLER 
CLOCK  KITS 

NEW! 


PRINTED  CIRCUIT  BOARDS  for  clock- 
calendar-alarm  kit  (CT  7001  tC>,  sold 
separately  with  instructions  and  parts 
list. 

Set  of  2  -  $7.95  specify  ^7001 B  or 
=70010. 

PC  boards  are  drilled,  etched,  fiberglass 
with  solder  plating  and  screened  com- 
ponent layout. 


7-SEG  LED 


COMMON  ANODE 


MAN64 

MAr+e 

FND-510 

FND810 

DL-747 


RED 

YELLOW 

RED 

RED 

RED 


COMMON  CATHODE 
HPS082- 


7702 
FND-70 
FND  71 
FND-359 
FND503 
FND-803 
DL-33MMS 
DL-750 
XAN-654 
X  AM  664 


RED 
RED 

RED 
RED 
RED 

RED 
RED 

GREEN 
fc£D 


4 

.5" 

.6" 


.3' 
.25' 
25" 
,4" 
£" 
.8' 

3x1" 
.6" 
,6" 
,6" 


51.25e» 

.95 

1.35 

2.95 

2,75 


1.25 
,50 
.50 
.95 

1.35 

49 
2.95 
2.95 
2.95 


J0 


^    JUMBO  RED  LED's 
12/S1.00 


100  for  $7.50 


Bi-Polar   LEO's  Lights  Red  One  Polarity  Green 
Rev.  S1;25 


25  AMP  FULL  WAVE  BRIDGE  100  PIV 
o  $1,95  ea, 

X*         3/S5.00 


1 N4148 
1N914 
1  N4005 


25/51,00 
25/$l  00 
12/Sl  00 


■       ■  .    ■       m 


CLOCK  ICs 

CT-7001  qlock-cai-alm 

MM53l4clock 

MM5316  alarm  clock 
MM5369  xtal  TB  IC 

MM5375AB  6  digit  alarm  clock 


«     <t     m 


m      m       m       i 


.  .  $7.95 
.  .  S3. 95 
.  .  $4.95 

.  .  $2.95 
. .  $3,75 


NYLON  WIRE  TIES 
8"  for  wire  bundle  dia+ 1/4" -1-3/4"  -  100/51.95 

4"  for  wire  bundle  dia.  l/16"-3/4"  -  TOO/  $1.75 


Form  Inexpensive 
Soi±ets 


MOLEX 
PINS 


100  for  $1.25 

Reel  of  1000-  38.50 


Mini  Slide  Switch  SPOT 
Reg  Slide  Switch  DPDT 
Push-button  Switch  N.O. 
Rocker  Switch  SPOT    .  . 


ri      »     ■      i 


6/51.00 
8/$1 ,00 
7/52,00 
8/S1.00 


Spectre t  10K  Pot  -  10  Turn 

3/8"x3/8"x1/4"  high    .,,......  .  .2  for  Si  .00 


CMOS  Mtcropower  PLL 
RCA  CD4046  AE $1 .50  5/S5. 


IC  SOCKETS  SOLDER  TAIL  LP 

14  pin-  9/S2  60/S9.95 

16  pin  -  4/S1  50/511.50 

18pin-3/$1  50/S14.50 

40  pin  -  S.9Sva  4/S3.00 


PLEXIGLAS  for 
Digital  Bezels 
gray  or  red  filter 

3"x6"x1/8" 
$  .95  ea. 

4/$3.00 


Fairchiid  Super  Digit 

8 FND-359 
A"  C(w.  Hi, 
^        7  segmfnt  LED 
g      RED  Com.  Calh. 
^  Direct  pin 

K       replacement  for 
popular  FND  70. 

95/  eaT  10,58.50 
100/S79.00 


Kit  ^850  4CP.  . 


$23.50 


BankAmericard,  Master  charge  or  COD.  order  accepted  bv  phone  day  or  evening. 
We  Pay  All  Shipping  in  Continental  U.S. A.  Orders  under  $15  add  $1  handling.  Fla.  res.  add  4%. 
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TEXAS  INSTRUMENTS 

machines  in 


programable 
slide-rule  calculator 
SR-52 


«j 


.  *£nj*j 


'* 


Sfe>- 


^ 


»a 


^ 


/ 


\ 


s/ 


t< 


x> 


10  user  defined  keys 

224  program  storage  locations 


8  preprogrammed  condition  statements 
20  independent  addressable  memory  registers 


23  preprogrammed  key  functions  •  Permanent  program  storage  on  magnetic  cards 


It  took  TEXAS  INSTRUMENTS  to  invent  the  SR-52  calculator.  It  took  C  &  S  MARKETING  ASSOCIATES  to  offer  it  at 
a  price  you  can  afford,  now  only  $249.95.  With  such  versatility  and  such  an  affordable  price,  you  can  not  afford  to  be 
without  the  problem  solving  power  of  card  programability,    Now  solve  problems  in  seconds  that  would  take  hours  with  any 


ordinary  calculator  or  slideruler  if  they  could  be  done  at  all. 

For  more  information  or  the  answer  to  any  question  you  may 
have  about  the  SR  -52  calculator,  call  toll  free  (800-251  -6771)*, 


C  &  S  MARKETING  ASSOC. 

P.O.  BOX  165  ALGOOD,  TENN.  38501 


Tenn.  residents  call  (800- 252- 6706 ).  Other  TEXAS  INSTRUMENT      I  QTY. 


PRICE  249.95  ea 


models  available  from  $49.95. 


□  CHECK 


□  M.O. 


□  C.O.D 


Each  TEXAS  INSTRUMENT  calculator  comes  with  a  1  -  year      i  □  LITERATURE 


□  INFORMATION 


warranty.  Should  your  unit  prove  defective  within  60  days,  just 
return  it  for  a  new  unit!  Finally  should  you  be  dissatisfied  with 
your   calculator   return    it   within    15  days   for  a  prompt  refund.      — 


I 

j  DIAL    (800-251-6771)    IN    TENN.   DIAL 
j  800-267  6706 


■ 


Keyer  Module 

$40 


Social  Ei/ents 


Thts  ne*,  low-cost  hwo-txnce 
keyer  mcduteta  ftJ  squeeze  or  rorma!  opei-aSon.  y=t 
draws  less  ten  ore  ma .  key  down  i  Attach  a  9v  transistor 
battery  and  target  it!  Has  dotdash  and  space  memories. 
Usew^anykeyle\ierand4tol5vO€SOUfce  Wrrteor 
call  for  brochure  {3Q3)794«7234.  Deater  inquiries  invited 

\control  signal  co  sttassas 


EL  PASO  TX 
SEPT  4-5 

The  ARRL  Hamfest  wilt  be  held 
September  4-5  at  the  elegant  Vista 
Motor  Inn.  Seminars,  solar  power, 
exotic  modes,  OSCAR  and  f  tea- 
market.  Write  PO  Box  24060,  El  Paso 
TX  79911  Visit  us  on  Labor  Day 
weekend  I 

YORK  PA 

SEPT  5 

The  21  st  Annual  York  County 
Hamfest  will  be  held  September  5lh, 
rain  or  shine,  10  miles  west  of  York 
PA;  V»  mile  west  of  York  Airport,  turn 
south  off  Rt  30  to  Elickers  Grove, 
Registration  begins  at  9  am  -  fee 
S3.00  AN  adults  and  amateurs  are 
expected  to  register,  XYLs  and 
children  free.  A  limited  number  of  flea 


Sensational  price! 
Superb  quality! 


(30mH*  Kit)  (2SG  mHi  Kit  J 

6rDiGrr  FREQUENCY 
COUNTERS 

1        "K^ 


•5   A  counter-offer  you  cant  refuse!  It's  rock-bottom 
price  and  sky-high  quality  make  It  your  best  buy! 
We've  proved  it  to  thousands. Let  us  prove  ft  loyou! 

•  tQOfTiHz  Readout     •  Ham,  CB.  &  Commercial  Bands 

*  1  Hz  Optional  *  Masier  Chg.rB.  Ameocard  OK 
•Crystal  Time* Base  •  Add  $2  Shipping 

All  counters  can  be  factory  wired  and  tested. 


*^^o 


Hufco 


Write  or  call  today! 
P.O.  Box  357,  Dept+55* 
Provo,  UT  84601  (801)  37&-8S66 


Portable  •  Commercial  Standard 

FREQUENCY 


COUNTER 


fff^wiMf    «•«*#*• 


M*4»l  U*a 


FEA  TURING 


1  Hz  to  over   300  MH?  *  Commercial  Ace  ur  a 

cy  3.10  v  -  Completely  Portable  —  has  Nicad 
batteries  *  Small  —  2,Px4"x6"  '  Recharged 
operates  from  ext,  12V  or  110 Vac  *  Internal 
charge— limiting  circuitry  *  Less  than  SQrnV 
sensitivity  ■  Hi  accuracy  international  10  MH/ 
crystal    ■  Easy  to  check  calibration    '  Counts 

down  to  t/10  H* 

, _ / 


$ 


Fully  Guaranteed 


3499 


95 


fr 


diqi -Tech 


P.O.  Box  2214,  Salem,  Oregon   97308    (503)  389-1370 


market  tables  are  available  inside  by 
advance  reservations  onty.  Contact 
hamfest  committee,  There  will  be  a 
S5.00  charge  for  using  electric  power. 
Talk-in  T 46.04  64;  2S  88;  52  52,  For 
more  informal  ion  write  or  phone 
Leroy  Frey  K3P0R,  T70  5<  Albemarle 
St.r  York  PA  17402,  phone  854  1  203. 

DANVILLE  IL 
SEPT  5 

The  Danville  Hamfest  will  be  held 
at  Douglas  Park,  Danville,  Illinois 
September  5.  Downstate  Illinois' 
largest.  Great  prizes.  Advance  tickets 
SI, 75  ea.T  3/S5  with  an  SASE  to  Jim 
Wilson.  308  First,  Ridgefarm  IL 
61870.  Talk-in  22/82  and  3910. 


BOSTON  MA 
SEPT  10*12 

This  year's  big  New  England  ARRL 
Convention  has  moved  back  to  Boston 
and  wit)  be  held  September  !0.  11  and 
12  at  theStatler  Hilton  Hotel,  Featur 
ing  a  bicentennial  theme,  the  conven- 
tion will  cater  to  the  whole  ham 
family,  with  many  committee  wives  in 
authentic  period  costumes  helping 
direct  the  dozens  of  special  bicen- 
tennial events  featured  in  Boston  for 
1976,  The  city  is  extending  the  wel- 
come mat  with  special  features  and 
exhibits  that  can  only  be  seen  during 
1976. 

Friday**  activities  are  informal  and 
will  enable  the  ham  to  relax  and  "do 
his  or  her  Own  thing."  They  include 
an  FM  hospitality  suite  and  a  square 
dance,  Saturday  and  Sunday  are 
crammed  with  activities  from  dawn  to 
dusk,  FCC  exams  for  General 
Advanced  and  Extra  will  be  given 
Saturday  -  by  appointment  only. 
Application  must  be  made  three 
weeks  in  advance  on  FCC  form  610 
(available  from  the  Boston  office  of 
the  FCC),  accompanied  by  a  check 
made  payable  to  the  FCC  for  S4.  Both 
check  and  form  610  must  then  be  sent 
to  Exam  Chairman  Michael  Goldbery 
K1UN,  40  IsahelUi  St.,  Melrose  MA 
02t76  -  not  to  the  FCC  Applicants 
will  be  notified  by  mail  of  their  exam 
time. 

The  New  England  convention  this 
year  will  have  an  emphasis  on  com 
puter  technology  and  how  it  affects 
ham  radio.  There  will  be  a  formal 
computer  seminar  on  Friday  and 
Saturday,  a  running  computer  display 
by  DEC,  and  forums  on  computer 
technology.  The  FCC  will  have  a 
booth  at  the  show,  along  with  leading 
manufacturers  and  distributors  of  ham 
gear,  A  banquet,  show  and  dinner 
dance  will  feature  the  presentation  of 
the  Ham  of  the  Year  award  on  Satur 
day  night. 

Special  YL  activities  include  a 
bicentennial  fashion  show  featuring 
period  costumes,  a  hospitality  suite. 
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and  a  bus  tour  of  historic  Boston 
(OMs  welcome  too!h  A  duplicate 
bridge  toumsmenl  will  also  be  a  new 
feature  this  year. 

The  extensive  speakers'  program 
will  feature  top  personalities,  antenna 
experts  such  as  Walter  Maxwell  YV2DU 
of  RCAk  Jerry  Sevick  W2FMI  of  Bell 
Libs,  inventor  of  the  strobe  light, 
Harold  Edgerton  of  MIT  with  Loch 
Ness  monsterC)  films,  SSTV  and  com 
puter  designer  Robert  Sudlng 
W0LMD,  plus  special  guest  speakers 
on  2  meter  FM,  DX,  SSTV,  MARS,  an 
FCC  forum,  and  of  course  the  ARRL 
forum,  There  will  be  talks  on  solid 
state,  a  special  program  by  Fr.  Daniel 
Linehan  W1KWK  director  of  the 
Weston  Observatory,  net  meetings, 
etc 

One  of  the  most  popular  events  is 
the  flea  market  -  this  year  it  will  be 
indoors,  so  weather  will  not  dampen 
m  spirits  or  the  equipment' 

Early  birds  can  register  for  S3 
(required  of  alf  OMs  12  and  over);  at 
the  door  it's  $4.  Banquet  tickets 
including  show  and  dancing  are  ST 2. 
Send  check  made  payable  to 
F.EMA.R.A.  and  SASE  to  ticket 
chairman  George  Stewart  W12QQ,  17 
Barnes  Avenue,  East  Boston  MA 
02128,  before  September  1st. 

BEREAOH 
SEPT  11 

The  '76  Cleveland  Hamfest 
presented  by  the  Cleveland  Hamfest 
Association  will  be  held  Saturday, 
September  11  at  8  am  to  6  pm  at  the 
Cuyahoga  County  Fairgrounds.  Berea, 
Ohio.  Eastland  Road  entrance  only  to 
County  Fairgrounds  with  easy  access 
from  Hopkins  Airport,  Interstate  1-7 1P 
I  90  or  Ohio  Turnpike.  Tickets  SI, 50 
before  August  31;  SZOQ  at  0800  For 
all  12  or  over  when  gates  open. 
Asphalt  quad  f tea  market  parking  SI 
addii  tonal  per  space  at  0700.  Bring 
your  own  tables  and  shade.  Registra- 
tion: Si. 50  tickets  by  mail  before 
August  31  with  check  or  money  order 
to:  Cleveland  Hamfest  Association, 
P.O.  Box  43413,  Cleveland,  Ohio 
44143. 

M6NA  AR 
SEPT  11  12 
The  Queen  Wilhelmina  Hamfest 
1976  is  Saturday  and  Sunday, 
September  11  and  12.  at  Queen  Wil- 
helmina State  Park,  Rich  Mountain, 
Mena.  Arkansas,  Excellent  accommo- 
dations and  food  at  the  newly  re- 
stored historic  Queen  Wilhelmina 
Castle,  Door  prizes  hourly,  grand 
prize,  new  equipment  displays,  flea 
market,  camping  area  with  utilities 
and  rest  rooms,  amusements  for  har- 
monics. Talk- in  146.52.  For  more 
information  write  WB5CXX,  P.O.  Box 
5191,  Texarkana  TX  or  phone  (^214) 
838  0625. 


MELBOURNE  FL 
SEPT  11  12 

The  11th  annual  Melbourne. 
Florida  hamfest  will  be  held  Saturday 
and  Sunday,  September  11  12,  1976, 


from  9  am  to  §  pm  each  day  in  the 
air  conditioned  Melbourne  Civic 
Auditorium  located  on  Hibrscus 
Boulevard.  Donation  is  S2.50  per 
adult.  Full  program  Includes  forums, 
meetings,  auction,  swap  tables,  com- 
mercial exhibits,  awards,  prizes,  etc 
Talk  in  on  25/85  and  52  52  Spon 
sored  by  Platinum  Coast  Amateur 
Radio  Society.  For  more  info  write 
PO  Box   1004,  Melbourne  FL  32901. 


FCC  exams  m  Ramada  Inn  Saturday 
at  8  am  for  General,  Advanced,  and 
Extra.  Form  610  and  $4  fee  must  be 
filed  with  FCC,  Room  919,  51  S.W. 
First  Avenue,  Miami,  no  later  than 
August  31,  1976. 

WICHITA  KS 
SEPT  12 
The  Wichita  Amateur   Radio  Club 
Hamfest  will  be  held  on  September 


12,  1976.  Registration  begins  at  8  am 
at  Edge  moo  re  Park  (9th  &  Edge 
moor  el,  Wichita  KS  Flea  market, 
door  prizes,  food  and  beverages  on 
site.  Speaker  from  ARRL  8oard  of 
Directors,  Practice  hamfest  on  evening 
of  Sept  1 1  at  Heritage  House  in 
Wichita,  Talk-in  on  34/94  and  3920 
MHz, 

Contact  K0CFM  for  further  infor- 
mation 
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A    fully    AUTOMATIC    ELECTRONIC    KEYER,    adjustable   to   your 
individual   operating   style.    This    fine    instrument  FEA  TURES: 


Ten-Tec  KR20A  Paddles  &  Enclosure 

Front  Panel  LED  Indicator 

Front  unci  rear  panel  jacks  far  sidetoue  output 

Weighted  to  stay  put 

No  expensive  power  supply   -  takes  small 

power  from  TX  (+5V4c@  150  mA) 

Glass  epoxy  PC  Board 

Quality  components  used  throughout 


•  All  solid  state  construction 

•  Reliable  Reed  Relay  Switching 

•  Complete  -  Keyer  and  Key  Paddles 

•  Built-in  Sidetone  Generator 

•  Self -completing  DOTS  &  DASHES 

•  Precise  DOT-DASH  space  timing 

•  DOT  Memory 

•  Silkscreened  front  and  rear  panel 

•  Speed  adjustable  from  front  panel 

AND,  A  WARRANTY  THAT  WONT  QUIT  -  EVER!!  We  unconditionally 
GUARANTEE  this  keyer  to  operate  properly,  not  just  for  90  days,  not  just  for  1 
year,  but  FOR  A  LIFETIME!!!  (Yours  or  ours.)  In  the  unlikely  event  anything 
ever  goes  wrong  with  your  keyer  during  the  rest  of  your  lifetime  (no  restrictions 
—  even  if  you  drop  it  on  the  floor,  or  the  XYL  throws  it  at  you  and  misses)  we 
will  either  repair  or  replace  it  free  of  charge.  You  pay  only  for  the  shipping 
involved*  No  gimmicks,  no  hidden  handling,  no  minimum  labor  charge,  just  plain 
free. 
This  Electronic  Keyer  is  available  for  immediate  delivery  at  the  unbeatable  price  of 

just  $39,95  plus  S2.00  for  shipping. 

We  still  have  a  good  selection  of  video  display  terminal  subassemblies  and  graphics  drivers  on 
hand.  We  are,  however,  running  a  Utile  short  on  keyboards*  Therefore,  we  have  decided  to 
offer  the  basic  set  of  subassemblies,  without  keyboard,  for  the  reduced  price  of  $134.95 
F08,  We  still  have  a  few  keyboards  and  will  continue  to  offer  the  complete  package  of 
subassemblies  WITH  the  keyboard  for  $1  75.00  FOB  for  as  long  as  the  supply  lasts.  Graphics 
Drivers  are  in  stock  and  since  we  are  manufacturing  these  items,  they  will  continue  to  be 
available  indefinitely,  at  S1 19.95  assembled,  $99.95  in  kit  form  and  the  PC  Card  at  $19.95. 
We  pay  posrage  on  these  items.  See  the  article  in  September  issue  of  73  Magazine  for  details 
on  the  Graphics  Driver. 

Term*.    Full  price  plus  shipping  ro#l  must  accompany  order,  So  CO  Dm.  All  price*  subject  to 
chart  fie   without   notice.    Price  includes  data  package  of  schematics  of  applicable  subassem- 
blies.  Previous  purchasers  can  obtain   this  data  package  free  of  charge  by  sending  LARCi 
manila  envelope  {9  x  12)  plus  50t  in  stamps  ar  coin  along  with  a  copy  of  original  invoice  as 
proof  of  purchase, 


i51lJ]fUDJJjj{  fimijpfljjy 


360    Merrimack    Street,    Lawrence    MA   D1843    617-688-0751 
Hours.  8.00  am  to  5:00  pm 


141 


MALAGA  NJ 
SEPT  12 

The  South  Jersey  Radio  Assn,  28th 
Annual  Hamfesi  will  be  held  Septem- 
ber 12,  1976,  10  to  5  pm.  *1  Molia 
Farms,  Malaga.  New  Jersey,  Lake, 
picnic  grounds  and  food  available. 
Tailgate  sales,  swap  shop  and  door 
prices.  Family  tickets',  advance  sales  - 
$2.50,  gate  sales  -  S3, 50  Advance 
sales  send  SASE  to  Jack  Koch,  Box 


103,   Cherry  Hill   NJ  08002.  Talk  in 
146.52. 

FINDLAY  OH 
SEPT  12 

The  34th  Annual  Findtay  Ham  test 
will  be  held  on  Sept.  12  at  Riverside 
Park,  Findtey.  Ohio.  Talkin  146.52. 
For  advanced  tickets  and/or  info 
write:  Clark  Foltz  W8UN,  122  W. 
Hofaart    St.,    Findlay,    Ohio    45840. 


Please  send  SASE  with  request  lor 
fewer  than  5  tickets, 

HAMBURG  NY 
SEPT  18 
The   Hamburg    International    Ham 

test  will  be  held  September  18,  1976 
at  the  Erie  County  Fairgrounds  in 
Hamburg,  New  Yorit*  Directions: 
Take  the  New  York  State  Thru  way  to 
the    BJasdell   Exit   (Exit  56},    Recrea- 


HITEHOUSE&CO 

17  Newbury  Drive,  Amherst,  N.H.  03031 


i 


TRANSMITTING  VARIABLES 

Millen  1 6250  dual  255pF  3k V S43.25 

Milken  16520 A  single  200pF  3kV  .  .  ,  24/75 
Johnson  154  10  single  347pF  3kV  .  .  34.60 

COUNTER  DIAL 

Milien  10031,  0-99  turns  readout  with 
0-100  vernier  dial,  ideal  for 
transmatch.  fits  %"  shaft  $25.50 


We  offer  the  identical  product  as  the  other  house  at  about  ONE  HALF  THE  COST 


pR|CES 


tit*v 
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Iron  Powder 

Ferrite  Toroidal  Cores 

Toroidal 

Cores 

Size 

Price 

Size 

Price 

FT-50-61 

.35 

T-200-2 

$1.60 

FT-82-61 

.40 

T-80-3 

.40 

T-80-2 

.40 

Ferrite  Shield 

ing  Beads 

T-68-2 

,35 

Size 

Price 

T-68-6 

-35 

FB-73-101 

$1.00  Doz 

T-50-2 

.30 

FB-43-101 

LOO  Doz 

T-50-6 

.30 

FB-73-80! 

1 ,50  Doz 

1*37  *)L 

,25 

FB-43-801 

1 .30  Doz 

T-37-6 

as 

BARKER  &  WILLIAMSON 

MODEL  375  PROTAX™  6  position  coaxial  switch,  rear  contacts 

MODEL  376  same  as  above,  with  side  connectors   > 

MODEL  425  TVI  Filter,  1000  W  .' .  . 

MODEL  350/2Q4  Audio  Phase  Shift  Network 

MODEL  CC50  Dipole  Antenna  center  coaxial  connector 


.... 


$18.50 
.  18,50 
.32.50 
.  15.00 
. .  8.25 


ROTARY  INDUCTOR 

Johnson    style    229-203,    28 
mH  S32.00 


MILLEN 

92200  2kW  Antenna  Tuner 

92201  300W  Antenna  Tuner   .  .  . 
90652  Solid  State  Grid  Dip  Osc  . 


.SI  99 

.Si  38 

SI  38 


NOW  IN  STOCK 

Transmitting  Variables  —  Roller  Inductors  —  Counter  Dials 

Ak  Wound  Coils—  Couplings  -  Knobs  —  Receiving  Variables 

Toroids  —  R,FP  Chokes  —  Coil  Fprmsand  mare 

From 
Millen  -  E.  F.  Johnson  -  Barker  &  Williamson  -  JW  Miller  -  Hammarlund 

Send  First  Class  Stamp  for  Flyer 

Add  $2.00  to  each  order  for  shipping  and  handling.  Prices  subject  to  change. 


t tonal  vehicles  will  turn  right  on  Mile 
Strip  Road  and  turn  left  on  Route  62 
South  (first  major  intersection), 
Follow  the  signs  to  the  Erie  County 
Fairgrounds  entrance.  All  other 
vehicles  turn  left  on  Mile  Strip  Road 
and  turn  right  on  McKmlev  Parkway 
(first  major  intersection}*  Ham  lest  wilt 
include  giant  flea  market,  technical 
forums,  picnic  facilities,  excellent  pro- 
grams, nan  amateur  displays,  code 
contest,  women's  programs,  organiza- 
tion meetings,  equipment  displays  and 
FM  hospitality  room,  and  thousands 
of  dollars  in  awards.  Admission;  S3  at 
gate,  $2.50  in  advance.  $1  for  flea 
market  parking.  Children  under  12 
admitted  free.  Talk- in  stauans  will  be 
on  the  WR2ABU  repeater  (14631  in, 
146,91  Out},  146.52  simplex,  7.255 
(ECARS),  and  3,925.  For  more  infor- 
mation contact  Bert  Jones  W2CUU. 
143  Orchard  Drive,  Kenmore  NY 
14223,  tei,  7T6-873-3984. 

CHICAGO  IL 
SEPT  IS  19 

Radio  Expo  '76  will  be  held  Satur 
day.  Sept,  18  and  Sunday,  Sept.  19th 
at  the  Lake  County,  Illinois,  Fair- 
grounds, Routes  45  and  120  north  of 
Chicago*  Featured  this  year  are  an 
exhibit  hall  with  dozens  of  displays  by 
amateur  manufacturers  and  distribu- 
tors, for  urns  with  the  FCC's  John 
Johnston,  73$  Wayne  Green,  ARRL, 
OSCAR  and  more,  There's  a  giant  flea 
market  with  both  indoor  and  outdoor 
space,  plus  plenty  of  mom  for 
campers  and  trailers  on  the  grounds. 
No  waiting  in  line  -  the  flea  market 
opens  Friday  night  for  set-up.  No 
extra  charge,  ettbt  Talk  in  on 
WR9ABY.  146.16/76,  Chicago, 
Accommodations  reserved  at  me 
Holiday  Inn  in  Mundeline,  III,,  a  few 
minutes  south  of  the  Fairgrounds. 
Mention  Radio  Expo.  Advance 
tickets,  SI .50  from  Box  1014.  Arling- 
ton Heights,  III.  60006. 

MADISON  m 
SEPT  19 

The  4th  Annual  Madison  Swapfest 
sponsored  by  Madison  Area  Repeater 
Association  will  be  held  at  Dane  Co. 
Expo  Center  Youth  Building,  rain  or 
shine,  Sunday,  September  19.  Doors 
open  at  8  am.  All- you  can  eat  pancake 
breakfast,  free  oid-time  movies  all  day 
long,  and  lots  of  prizes.  Advance 
tickets  &  tables  SI  .50  -  $2.00  at  door 
(XYLs  and  kids  free).  Overnite  trailer 
and  camper  accommodations  available 
at  swapfest  site,  Directions:  next  door 
to  Dane  Co.  Coliseum.  Just  follow 
"Coliseum"  Highway  signs  to  Dane 
Co.  Expo  Center,  approximately  6 
miles  west  of  190  and  12  and  18 
interchange  to  "MCM  exit.  Then  turn 
fight  on  "MC."  Coliseum  and  Shera- 
ton Inn  clearly  visible  54  mile  north  of 
12  &  18  &  "MC  exit.  Talk-in  on  94. 
For  advanced  reservations:  M.A.R.A., 
Box  3403.  Madison  Wl  53704 

HARRISBURG  PA 
SEPT  19 

Ham  test  sponsored  by  the  Central 
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Pennsylvania  Repeater  Association 
will  be  held  on  Sunday,  September 
19,  1976  at  the  Park-N-Shop  Parking 
Garage,  200  Block  Walnut  Street, 
Harrisburg  PA,  Gates  will  open  at  9 
am.  Registration:  S3  per  ham,  XYLs 
free  —  no  charge  for  tailgating.  Food 
available.  Note:  no  vehicle  over  7  feet 
high  will  fit  into  the  garage.  Talk- in 
14&16/.76  WR3ABV  .94/.94,  For 
more  information  contact  W3ABF  or 
WASAVX* 


market.  Talk-in  on  146.16-76. 
Admission:  $2.50  advance;  $3.00  at 
the  door;  includes  grand  prize  stub. 
Doors  open  at  B  am.  For  more  infor- 
mation and  advance  tickets  write: 
Hamfest,  Box  4411,  Lexington  KY 
40504. 

ERIE  PA 
OCT  9 

The  Radio  Association  of  Erie  has 


just  approved  the  date  for  its  fall 
Hamfest  and  Flea  Market  on  Satur- 
day, October  9,  1976.  This  year's 
event  will  be  held  at  the  Kuhl  Hose 
Company  Grounds  on  Pennsylvania 
Route  8,  1  %  miles  south  of  I -90, 
Admission  is  free  with  a  $1.00  per  car 
charge  for  the  flea  market.  The  time 
will  be  from  10  am  to  4  pm  with  a 
dinner  to  follow  at  6  pm.  For  more 
information  contact    RAE,   Box  844, 


Erie  PA  16512. 

SYRACUSE  NY 
OCT  9 

The  Radio  Amateurs  of  Greater 
Syracuse  will  hold  their  annual  Ham- 
fest on  Saturday,  October  Bt  1976 
from  9  am  to  6  pm  at  the  Syracuse 
Auto  Auction  building  on  Route  11,4 
miles  south  of  Syracuse.  Tickets  are 
$1.50  if  purchased  before  October  1st 


MOUNT  CLEMENS  Ml 
SEPT  19 
The  Fourth  Annual  L'Anse  Creuse 
ARC  Swap  &  Shop  will  be  held  on 
September  19,  1976  at  the  UAnse 
Creuse  High  School  in  Mount 
C  tern  ens,  Michigan.  Doors  will  be 
open  from  0900  to  1500  EDST.  First 
prize  $200  cash.  Talk-in  on  146.52 
and  146.94.  Admission  $1.50  at  door, 
$1  En  advance.  For  tickets  enclose  $1 
and  SASE  and  send  to  Robert  Harder 
WB8ILI,  51769  Base,  New  Baltimore 
Ml  48047. 

NEW  KENSINGTON  PA 
SEPT  19 
The  Sky  view  Radio  Society's  Swap 
&  Shop  will  be  held  on  Sept.  19,  1976 
at  the  Skyview  Radio  Club,  New 
Kensington  PA.  Registration  $1. 
Talk-in  52-52  and  04-64. 

McLEAN  VA 
SEPT  25-26 

The  National  Capitol  DX  Associa- 
tion (NCDXA)  and  the  Amateur 
Radio  Research  and  Development 
Corporation  (AM RAD)  are  teaming 
together  to  provide  a  DXciting  week- 
end  -  DXPO  76.  The  1976  ARRL  DX 
Technical  Symposium  will  present  a 
comprehensive  technical  session 
geared  to  the  DXer.  Contact  Paul 
Rinaldo  K4YKB,  1524  Springvale 
Avenue,  McLean,  Virginia  22101  for 
details.  It  will  be  held  at  the  newly 
constructed  Ramada  Inn  at  Tysons 
Corner  near  McLean,  Virginia,  Easy 
access  from  Interstate  495  (Capitol 
Beltway). 

NEW  BERLIN  IL 
SEPT  26 
The  Sangamon  Valley  Radio  Club 
Hamfest  will  be  held  September  26  at 
the  Sangamon  County  Fairgrounds, 
New  Berlin,  Illinois,  twelve  miles  west 
of  Springfield  {Illinois  state  capital) 
on  Route  36.  There  will  be  food, 
programs,  covered  pavilion,  and 
nearby  camping.  See  Lincoln  shrines. 
Talk  in  28/88  AF9AFA.  Tickets 
$1,00,  Writer  K9HDZ,  622  Magnolia, 
Rochester,  Illinois. 

LEXINGTON  KY 
OCT  3 

The  Central  Kentucky  Hamfest  will 
be  held  on  October  3,  1976  at  the 
Countryworld  Convention  Center  on 
I- 75  between  Lexington  and  George- 
town, Kentucky.  Prices  will  be  given 
away,  including  a  special  Novice  grand 
prize.  There  will  also  be  an  indoor  flea 


DATA  ENTRY  AUDIO  TERMINAL 

Sends  and  receives  hard  copy  or  audio 
of  touch  tone  data  sent  &  received. 
Output  600  ohms  for  phone  lines.  fTT 
touch  phone  pad  with  oscillators. 
Hard  copy  by  strip  printer  5  char- 
acters per  inch,  35  digits  visually 
displayed  at  once.  Prints  &  receives 
touch  tone  codes,  digits  only.  Power 
supply  etc.  all  in  the  one  case.  With 
two  units  you  can  send  and  receive 
with  monitoring  of  visual  &  audio 
tone  at  both  stations. 
Original  cost  $1065  Ship  wt.  25  lbs. 
$49,00  each 


PARITY  DETECTOR 

New  packaged,  made  for  RCA,  detects 
even  or  odd  parity,  baud  rate  110, 
150  or  134.46.  Built-in  logic  supply 
for  the  ICs,  operates  from  standard 
115  Vac.  Control  panel  allows  manual 
or  automatic  reset  mode  of  operation. 
Aluminum  enclosure  {not  shown) 
covers  the  electronics.  TTY  com- 
patible.  Ship  wt.  10  lbs.  $16.50 


LASER  DISCHARGE  CAP 

Sangamo,  new,  40  mfd  3,000  volts,  180  Joules,  May 
be  used  for  filtering,  linears,  etc.,  by  derating  to 
2,000  volts.  Shipping  wgt.  10  lbs.  Measures  3%  x41/2 
x  9Y*  inches.  $25.00  each  5/$1 10.00 

TELEPHONE  TOUCH  PADS 

New,  by  Chromerics,  standard  telephone  format. 
Measure  2%  x  3  inches.  Great  for  repeaters,  phones, 
computers,  etc.  $4.50  each  6/S25.00 


UNIVERSAL  POWER  SUPPLY 

A  unique  plug-in  supply  by  Panasonic.  Useful  for 
calculators,  small  radios,  charging  many  &  various 
small  NiCad  batteries.  Adjustment  screw  plug  on  the 
side  changes  output  voltage  to  4Y*,  6,  7Yz,  or  9  volts 
dc  at  100  mA.  Output  cord  with  plug,  6  ft.  long. 
#SP-143C$4.50  3/$12. 

Piease  add  shipping  cost  on  above. 
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BURROUGHS  model  D8565 
computer  display  terminal 

THE  TERMINALS  WE   OFFER   ARE   NEW  AND   UNUSED,    IN   ORIGINAL  CARTONS. 

This  display  terminal  has  an  integral  controller,  B/W  cathode  ray  tube  and  keyboard.  The  system  has  a  serial 
I/O  interface  for  communication  and  an  I/O  interface  for  a  printer.  These  units  employ  standard  Motorola 
RTL  Technology, 


DISPLAY  (P/N  4802  1095-501)  FEATURES: 

•  17"  B/W  CRT 

•  41  lines  of  data 

•  52  characters  per  line 

•  Characters     are    generated    by    a    diode    matrix 
"graphic"  technique 

•  21  special  push-buttons  wired  for  a  program  call  up 

•  Brightness  Control 

•  Self-contained  power  supply 

KEYBOARD  (P/N  4802-11 1S-501)  FEATURES: 

•  Reed  switch  technology 

•  54  data  keys 

•  28  special  keys  detachable  with  cable 

LOGIC  UNIT  (P/N  4802-1 1 57-502)  FEATURES: 

•  1024  by  6  bit  core  memory 

•  Printer  I/O  interface 

•  Communication  I/O  interface 

POWER:  1 15V,  50/60  Hz,  500  Watts 

WEIGHT:    210    lbs.    (including    logic    unit, 
keyboard,  display  and  cables.) 

SHIPPING    WEIGHT:    238    lbs.    F.O,B.   our 

warehouse. 
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SPECIAL  PRICE: 

ORIGINAL.  UNOPENED  CAR- 
TONS -  NO  CHECKOUT  OR 
WARRANTY  (DUE  TO 
STORAGE,  YOU  MAY  EN~ 
COUNTER  LOOSE  BOARDS, 
LOOSE  OR  TARNISHED  CON- 
NECTORS, ETC.,  WHICH  MAY 
REQUIRE  ADJUSTMENT 

$495.00 

COMPLETELY  CHECKED  AND 

OPERATIONAL  WITH  30  DAY 
WARRANTY  AND  DOCUMEN- 
TATION 

$795.00 


AST/SERVO    SYSTEMS,    INC 


20  REPUBLIC  ROAD,  NORTH  BILLERICA,  MASS.  01862 

61 7-667-8541 


El 
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and  52.00  thereafter.  Food  will  be 
available,  as  well  as  a  breakfast  menu 
for  early  comers.  Trie  Lafayette  Apple 
Festival  is  being  held  the  same  day 
and  there  will  be  buses  to  it  leaving 
from  the  hamfest  yate<  The  program 
will  feature  Dave  Sumner  of  the 
ARRL,  Frank  WB2MFF,  on  "Micro, 
processors  and  Amateur  Radio/'  a 
UNYREPCQ  panel,  and  a  Navy  MARS 
meeting.  For  tickets  or  further  infor- 
mation, write  R.A.G.S-.  Box  88, 
Liverpool.  New  York  13088. 

VIENNA  VA 
OCT  24 

The  AMR  AD  COMPUTE  RF  EST 
will  be  an  exposition  of  microcom- 
puters for  computer  amateurs,  radio 
amateurs  and  the  general  public.  It  Is 
being  srjonsored  by  the  Amateur 
Radio  Research  and  Development 
Corporation  (AMRAD),  a  non-prof i\ 
scientific  and  educational  organi/a 
non. 

The  AMRAD  COMPUTE  RFEST 
will  be  held  on  October  24,  1976  at 
the  Vienna  Community  Center,  120 
Cherry  St,r  Vienna,  Virginia,  neaf  Exit 
IIS  of  the  Washington,  DC  Beltway. 

The  exposition  will  be  almost  en 
tirely  devoted  to  small  computers  of 
the  type  suitable  lor  home  use.  There 
will  be  displays  of  microcomputer 
systems  by  various  manufacturers* 
representatives  as  well  as  tables  for 
used  or  surplus  equipment,  circuit 
boards  and  parts.  Peripheral  devices 
including  video  terminals,  teletype- 
writers and  RTTY  equipment  will  be 
shown.  Forums  will  run  throughout 
the  day  on  subjects  of  interest  to  the 
serious  hobbyist,  students,  and  the 
general  public  There  will  also  be  an 
opportunity  to  talk  to  representatives 
of  various  computer  clubs  and  maga- 

es. 

Admission  will  be  S4.00  at  the  door 
($3,50  advance  registration  by  mail 
for  pickup  at  the  door).  Make  checks 
payable  to  AMRAD,  Write:  COM- 
PUTE RFEST,  P.O.  Box  682,  McLean 
VA  22101. 

For  reservations,  contact  any  of 
these  nearby  motels  directly:  Vienna 
Wolf  Trap  Motel,  430  Maple  Ave  Ef 
Vienna  VA  22180.  {703}  281-2330; 
Tysons  Corner  Holiday  Inn,  1960 
Chain  Bridge  Rrfp  McLean  V A  22101, 
(703)  893-2100;  or  Tysons  Corner 
Ramada  Inn,  7801  Leesburg  Pike, 
Falls  Church  VA  22043,  (703) 
893-1340. 

PLYMOUTH  IN 
OCT  31 

The  Marsha  li  County  Amateur 
Radio  Club  Swap  n- Shop  will  be  held 
on  Sunday,  October  31.  1976.  at  the 
Plymouth,  Indiana  National  Guard 
Armory  located  at  1220  W.  Madison 
Street  from  7  am  to  4  pm.  Free  tables, 
no  charge  for  set-up.  Tickets  $2  at 
door.  Food,  drink  and  door  prizes. 
Talk-in  on  146.07  67  and  146-94 
simplex.  For  further  information  con- 
tact WA9lMMt  Route  3.  Box  526, 
Plymouth,  Indiana  46563, 


Tracking 

the  Ham  burglar 


L 


RUSTLED:  TR22-Cs/n  120816.  Con  TAKEN:  Jcom  IC22A  s/n  3402547. 
tact  Glenn  Packard  K3Z0T,  836  Contact  Sieve  Bauer,  FQ  flux  162, 
Mason  Avenue,  Drexel  Hill  PA  19026,       Goleta  CA  93017, 


HfJACKED;  Drake  TR  72  2  meter  FM 
and  locked  bracket  s/n  750228, 
Stolen  from  car  in  Arvada,  Colorado 
on  June  18,  1976.  Contact  Ron 
Bradley  WB0OES,  Arvada,  Colorado, 
303  421  3549. 

ROBBED:  Regency  HR2  s/n 
04-04279.  ssn  313-40  1690  on  inside 
frame,  $50  reward.  Contact  Bob 
Walker  W4LPU,  4713  N.W.  3rd  Ct.. 
Plantation   FL  33317.  305-792  7015. 


2  METER  CRYSTALS  IN  STICK 


RADIOS  FOR  WHICH  WE  STOCK  TWO  METER  CRYSTALS 


1.  Drake  TR -22/ Ken  TR2200 

2.  Genave 

3.  Icom/VHF  Eng, 

4.  Ken /Wilson 

5.  Regency  HR-2A/HR21 2/ 


6.  Regency  HR-28 

7.  S.o.c, 

8.  Standard  146/826 

9.  Standard  Horizon 
10.  CJeggHT-146 


11.  Tempo  FMH 

12.  Lafayette  HA-146 

13.  Midland  13^505 

14.  Heathkit  HW-2021 


Heathkit  HW-202 
Mote:    ff  you  do  not   know  type  of  radio,  or  if  your  radio  is  not  listed,  give  fundamental 
frequency,  formula  and  loading  capacitance. 


FREQUENCIES 


The  first   two  numbers  of  the  Frequency  are  deleted   for   the  sake  of  being  non-repetitive. 
Example:   146.67  receive  would  be  listed  as  —  6.67R 


1,6,01T 
Z6.61R 

3.  6.04T 

4.  6.64R 

5.  6.07T 
a  6.67  R 

7.  610T 

8.  6.70R 


9.  6. 1 3T 
10.  6.73R 
1 1    6 J  45T 

12.  6  745R 

13.  6.16T 

14.  6.76R 

15.  6.175T 

16.  6.775R 


17.  6.19T 

18.6.79R 
19.6.22T 
20.  6.82R 
21.6.25T 

22.  6.85R 

23.  6.28T 

24.  6.88  R 


25.  6.3 IT 

26.  6.91  R 

27.  6.34T 

28.  6.94R 

29.  6.37T 

30.  6.97R 
31.6.40T 
32.  6.46T 


33.  6.46R 

34.  6.52T 

35.  6.52R 

36.6.5ST 

37.  6.55R 

38.  6.94T 

39.  7.60T 

40.  7.00R 


41.  7.63T  49,  7.75T 

42;  7.03  R  50.  7.1 5  R 

43.  7.66T  51.7.78T 

44.  7,06 R  52.7.18R 

45.  7.69T  53.  7.8 IT 

46.  7.09R  54. 7.21  R 

47.  7172T  55.7.84T 

48.  7.12R  56.7.24R 


CRYSTALS  FOR  THE  IC-230  SPLITS  IN  STOCK;  13.8511 1T  MHz 
13.884444  MHz;  13.917778  MHz;  HEATHKIT  HW2021  600  KHz. 
OFFSET  11.3  MHz;  $6.50  ea. 


57.  7.87T 

58.  7  27R 

59.  7.90T 

60.  7.30R 

61.  7.93T 

62.  7.33R 

63.  7.96T 

64.  7.36R 

65.  7.99T 
66.7.39R 


SHIPPING 


We  can  ship  C.O.D.  first  class  mail.  Orders  can  be  paid  by:  check,  money  order,  Master  Charge, 
or  Hank  America rd.  Orders  prepaid  are  shipped  postage  paid.  Phone  orders  accepted,  Crystals 
are  guaranteed  for  life.  Crystals  are  ail  $5,00  each  (Mass. residents  add  254  tax  per  crystal). 
U.S.  FUNDS  ONLY 


orcuiM 

IC-22A  •"•-■• 

READY  TO  GO  ON: 
(1)94/94        (3)22/82 

(2)  34/94        (4)  28/88 

*2 

<5)  52/52 

49 


95 


VHFFM 


Reception  Frequencies 

Reception  System 
Intermediate  Frequencies 

Sensitivity 


22  channels  for  144  MHz  band 

Built-in  crystal  units  for  5  channels. 

Double  Superheterodyne 

1st  intermediate:  10.7  MHz 

2nd  intermediate:  455  kHz 

a.  Better  than  0.4  u  v  20db  quieting 


Get  8  crystals  of  your  choice  for 
only  $2.50  more  with  purchase 
of  IC-22A. 

144.00  to  148.00  MHz  using  22 

channels. 
Transistors  ,   23 

i    EI  I  ■  *  ■  ■  ■  #         v 

'  v    ■  .  i  -  t         ■  ■         »         *9 

Diodes       .......   16 


Box  469 
Dept.  976 
Quincyr  MA  02169 
<61 7)471  -6427 

Store  Hours: 

Daily  9-9 
Sat.  9-6 


We  are  authorized 
distributors  for: 
Icom  and  Standard 
Communications 
Equipment.  (2  meter) 
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HAVE  I  GOT  A 
NUMBER  FOR  YOU! 

toll  free 

800-325-3636 

call 

HAM  RADIO  CENTER 

ST.  LOUIS 

FOR  NEW  AND  USED 
AMATEUR  RADIO  EQUIPMENT 

We  Trade  on  New  or  Used 
Charge  it  on  Master-Charge  or  BankAmericard 


HK-1 


THE  HAM-KEY 
Now  4  Models 


MODEL  HK-1  $29.95  DELIVERED 

"DUAL  LEVER  SQUEEZE  PADDLE 

"FOR      USE     WITH     ALL     ELECTRONIC 

KEYERS 
'HEAVY    BASE    WITH    NON  SLIP    RUBBER 

FEET 
'PADDLES    REVERSIBLE    FOR    WIDE    OR 

CLOSE  FINGER  SPACING 


HK-4 


**■»     ) 


HK-2 


MODEL  HK-2  $19.95  DELIVERED 

"SAME  AS  HK1,  BUT  LESS  BASE  FOR 
THOSE  WHO  WISH  TO  INCORPORATE  IN 
THEI R  OWN  KE  YE  R 


HK-3 


MODEL  HK-4  $44.95  DELIVERED 

*COMBlNATION  DUAL  LEVER  PADDLE 
AND  STRAIGHT  KEY  ON  SAME  BASE 

•STRAIGHT  KEY  MAY  BE  USED  CONVEN- 
TIONALLY OR  AS  A  SWITCH  TO 
TRIGGER  A  MEMORY 

>ALL  KEYS  ARE  COMPLETELY  ADJUSTABLE 
>ALL  PLASTIC  PARTS  HI-IMPACT  STYRENE 
>ALL  HAVE  COLOR  CODED  BINDING  POSTS 


MODEL  HK-3  $16.95  DELIVERED 

*DE  LUXE  STRAIGHT  KEY 

*VELVET  SMOOTH  ACTION 

'HEAVY    BASE   WITH    NOM-SLIP    RUBBER 

FEET 
"NO  NEED  TO  ATTACH  TO  DESK 


HAM  RADIO  CENTER  INC 

8342  Olive  BL. 

P.O.  Box  28271 

St.  Louis,  MO  63132 
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PS  Ol     POWER     SUPPLY  KIT 


hi  ii* 

THIS  SIWI 


I  JIB 


WST  CTlflffS  Of  F1 


ON 


D&®B 


■■II    cL-imjriiiifdi  hn    li,iriU\ire>    i « « *  i  r  - 1 1  - 1       nus   transforcuer 
G10  pUted  un.l   Jill  Ltd   Ml:   Board 
tempi eto  inat  ruct  Ji.-u'i 


The  W-tii  uses   the-  highly  effective  TIL  scrir*  of  3  ttrainal    taltAfc   rc^uli- 
md  ■   kcri€<  pass   Trfcntitfor   for  each  voltaic 


TIMEBASE  KIT  TB03/S0 
Want  24  hour  tima  from  your  Mostek 
50252   clock   kit?   This  chip   requires 
50  Hz  for  *  24-hour  formal. 


7o  *JJ* 


■v 


•  U I  Tt  u  ■  ifri(* 1 1 ,  |  iiw  c  ur  ran  i 

•  Stable  c^Tartnc  r«on  I 
■Works   Jirscilv    with   6Q262. 

531  6.  fiTC.  chlPi 

•  But tared  Output 

•  Adjusts bi# 


5314. 


*  *  * 


HEATSHFlINK  TUBING  FECIAL 

#1  monad  on*  foot  lenytta 
of  VG4.  1  16.  1-B  &   ! 

10; 


42  asaawlmti  arm  loot  falfltu 
of  3tt,  A  1*2"  .59 


*  *  »  4  * 


•   •#■*¥•« 


"POWER  SUPPLY 
HANDBOOK'' 

by  J<  Ket/in  Lynn 


SEND  A  STAMP  far  an  illustrated 
catalog  of  low  priced,  quality  kits 
and  components. 

WE  HAVE;  alarm  clock  kit*,  mobile 
clock  kite,  50  &  60  H/  tlmabases, 
touchTono  encoders,  high  currant 
power  supplies,  capacitor  discharge 
ignitions  and  many  Othar  items. 
FREE  WITH  AN  ORDER! 
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CONTAINS; 


-*»C  BOARD 

.9>E£IAJ_  TOROtD  TRANSFORMER 

*  2  1Q0W  Po4»«#  Xttrntaon 

*9A  SCR  tmm 

,A  800  Vclt  D-odn  =^, 

*  411  rssEstan  A  cap* 
-COMPLETE   INSTRUCTIONS 
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LOU  & 

IP  WATT  ftAftBL!  A4ARM  KIT 


CornpitlB  rtr.lh  PC  BOWO 
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GflEEN  PHOSPHOR   READOUT 


I  L.n  I     III 

■    ,.    .    j  .    |.  ■ 

DGSF 

79^  each 
grks  on  12  VOll  S3 
TO  for  57.00 


6-15VDC  S3  M  EcmplKe 

HOI  MEMORIES 

$1« 


I 
I 
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H  WL IW 


?se  i  i 
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,  J 


■4 


MV 


■WCi'l 

10  7  MM/  CFRAJUIC   FtLFtHS 


SI  69 


•  tMMIATij«t  SIZE 


3cn  Rmdw 

soaK«^ 

IrmHirti-  Luit 
Tump  COt'TiCimr 
ImpHcjirrcs 


22Q  "  jn  «Lrt ? 

;oo  khj:  w*« 

1  gS  Wj- 

TOdBM.j- 

hrti  than  130-pg 

330Ohnti 


l0»dlnnj  fllrpr  with  «  hi(jrwr  imu»iijMU« 


^^      FACTORY   NEW*!  ! 


nude 


DRILLED  Fm  H  T0-3  TflAKSISTOSS 

iy  tLw*f__^ft03£*  IZQWatts  f  3.50 

MILLED    FOfl   2   TO-3    TflAWSlSTOSS 

6**  LONG    approx      6QWatts    $1.80 


ClIflRENT   LIMIT   R6SJSTDRS 
HARD  TO   FIND  VALUES! 

.1    OHM  a  10W 

.032  ohw  3  10W        sm 

t.    OHM   ■   JLyW 


WOULD    YOU    BELIEVt- 

50  QHWS  i  IOOWatts  ?! 

Wha  t  s  ? 


FOUR  OF  OUfl.  CERAMIC,  NON- INDUCTIVE 
RrSISTOAS  WILL  DISSIPATE  THAI  MUCH 
WHEN  CONNECTED  I«  SEHI  ES/  PARAL  I.  L  L 
AND  MOUNTED  IK  A  GOOD  HEATS  I  I*- 


4/99d 


tfc  can't  :nint  of  a  th 1 ng  to  ao  with 
these--,   so  you  can"     the*  cheap 
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FOR  THE  HARD-CORE  EXPERIMENTER 
I    ALARK   CLOCK    tHIPS 


3.75 


-sptttble  Z4Hr  itarm 

AcjusLdbie  Brightness 

AH/PM  Indicator 

Reset 

Pdwer   F«i lure   Warning 

Bfleper    tunf  jAI. 


^H' 
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TAKE  10%  DISC 


*  m 

as 

•  » 

■  »■ 

*  • 

•  * 

•  » 

** 

** 
»* 
** 

*  * 
#* 
a* 

•  ■ 
** 

a* 
*• 
*» 
»* 

*• 
** 

«  . 

■  . 

*  * 

»  * 
*• 

*  4 

*  » 

■  * 

>  * 


»  * 

*  » 

*  ■ 

*  * 

*  • 

a  * 

*  * 
a  * 

4  * 

*  * 
4  * 

*  * 

*  * 

*  • 


*  * 

*  ' 

*  * 

*  * 

*  * 

*  4 

»  a 

*  4 

*  * 

*  ■ 

*  ■ 

*  ■ 

■  » 

■  * 

»  * 

*  4 

*  • 

*  * 

*  * 
4  * 
4  * 

*  • 
4  » 

*  * 

*  * 

m.  4 


.<«.....■ 
•***••••* 


•   •   » 


•  *  »  • 


•  «**«••• 


*.#*■•••••■ 


*■*♦•• 


147 


— 


NEW! 

FM 1 44- 1 0SXR 


All  Solid  State-PLL  digital  synthesized  —  No  Crystals 
to  buy!  5KHz  steps  -  144-148  MHz-LED  digital  readout. 

Introducing  the  standard  of  comparison  for  years  to 
come.  No  other  unit  begins  to  compare  with  the 
superb  engineering  and  superior  commercial  avionics 
grade  quality  and  construction  of  the  FM144-10SXR-II 


FM144-1QSXFM1 

439  ' 

^f^0^0  VALUE  S59900 
Price  suniecl  to  change  without  nolice 

Regulated  AC  PS 
MODEL  FMPS-4R         S49°* 
NEW  TouctvTone  Pad  S59" 


FREQUENCY  RANGE:  Receive:  144.00  to  148,995  MHz. 
5KHz  steps  (1000  channels)  Transmit  146  00  to 
147.995  MHi.  5KHz  steps  (400  channels) 
FULL  DIGITAL  READOUT:  Six  easy  to  read  LED  digits 
provide  direct  frequency  readout  assuring  accurate 
and  simple  selection  of  operating  frequency 
AIRCRAFT  TYPE  FREQUENCY  SELECTOR:  Large  and 
small  coaxially  mounted  knobs  select  lOOKHz  and 
lOKHz  steps  respectively  Switches  click  stopped  with 
a  home  position  facilitate  frequency  changing  without 
need  to  view  LED  S  while  driving  and  provides  the 
sightless  amateur  with  full  Braille  dial  as  standard 
equipment 

FULL  AUTOMATIC  TUNING  OF  RECEIVER  FRONT  END: 
DC  output  of  PLL  fed  to  varactor  diodes  in  all  front 
end  R-F  tuned  circuits  provides  full  sensitivity  and 
optimum  intermodulatton  rejection  over  the  entire 
band  No  other  amateur  unit  at  arty  price  has  this 
feature  which  is  found  m  only  the  most  sophisticated 
and  expensive  aircraft  and  commercial  transceivers 
TRUE  FM:  Not  phase  modulation  -  for  superb  em- 
phasized hi-fi  audio  quality  second  to  none 
FULLY  REGULATED  INTEGRAL  POWER  SUPPLIES: 
Operating  voltage  for  all  circuits,  i.e  ,  12v,  9v  and 
5v  have  independently  regulated  supplies  12v  regu- 
lator effective  in  keeping  engine  alternator  noises 
out  and  protects  (mat  transistor  from  overload. 


MONITOR  LAMPS:  2  LED  5  on  front  panel  indicate 

(1)  incoming  signal  channel  busy,  and  (2)  un  lock 

condition  of  phase  locked  loop. 

DUPLEX  FREQUENCY  OFFSET:  600KHz  plus  or  minus, 

5KHz  steps  Plus  simplex,  any  frequency 

MODULAR  COMMERCIAL  GRADE  CONSTRUCTION:  6 

unitized  modules  eliminate  stray  coupling  and  facih 

tate  ease  of  maintenance 

ACCESSORY  SOCKET:  Fully  wired  for  touch-tone. 

phone  patch,  and  other  accessories 

RECEIVE:   ?5  uv  sensitivity  9  pole  titter  as  well  as 

monolithic  crystal  filter  and  automatic  tuned  LC 

circuits  provide  superior  skirt  selectivity. 

AUDIO  OUTPUT:  4  WATTS 

HIGH/LOW  POWER  OUTPUT:  15  watts  and  I  watt 

switch  selected    Low  power  may  be  adjusted 

anywhere  between  I  watt  and  15  watts 

PRIORITY  CHANNEL:  Instant  selection  by  front  panel 

switch   Diode  matrix  may  be  owner  re-programmed 

to  any  frequency  (146.52  provided). 

DUAL  METER:  Provides    5    reading  on  receive  and 

power  out  on  transmit 

OTHER  FEATURES: 

Dynamic  microphone,  mobile  mount,  external  speaker 

lack,  and  much.  much,  more.  Size  2li  x  6l?  x  7'r 

All  cords,  plugs,  fuses,  mobile  mount,  microphone 

hanger  etc..  included.  Built  in  speaker 


Manufactured  by  one  of  the  world's  most  distinguished  Avionics  manufacturers,  Kyokuta  Denshi  Kaisha,  Ltd 

AMATEUR-WHOLESALE  ELECTRONICS 

8817  s.W,  129th  Terrace,  Miami,  Florida  33176 

Telephone  (305)  233-3631 

U.S.  DISTRIBUTOR         PLEASE  WRITE  FOR  FURTHER  INFORMATION 
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Polr  Pale  Y  exclusive 


Ai-g.  Ship. 
WL  6  on. 


YOUR 

CHOICE 

OF 

ANY 

KIT 


100"  S  OF  BARRELS  PURCHASED!     TEST    EM  YOURSELF   N  SAVE* 


Fer  the  tint  time  anywtier e,  P«|y  Pa*t 
mercriend  liars  introduce  a  tiawr  wty 
in  buying  the  economic*!  way.  Raw 
•tocH  (from  the  "barrel".  Rtrrumfatr 
th*  "Rood  ole  day 4" 7  They're  back 
«B*ln,  The  tame  way  me  rcbjind  Iters 


throughout  th*  United  State*  buy 
from  variout  factories  .  .  .  their  over- 
run* in  barrel*.  Poly  Pek  has  done 
the  same.  Therefore  you  are  getting 
the  tame  type  of  material  ■■  the 
RE-TESTERS  DO! 


/  i  >  t  >,    JL  i  r  i 

.      Lhli'fr 


•*> 


BARREL  HIT  ;\ 

4H740A   DIP  IC'S 

75  for  $1.98  □ 

Cat  1 04  3415     r'ntested. 


BARREL  MIT  .'7 

VOLUME  CONTROL 
BONANZA  I  ,  .   ^ 

40  for    <Ss 
Sl-98QiW* 

Cai.N*  104  3421 


BARREL  MIT  :1 
LINEAR  OP  AMPS 
DIPS,,-    M 

,  n      75  for 
SI, 96 

Cei.Ne.iflA24i9 


a* 


BARREL  KIT  ;I0 
LONG  LEAD  DISCS 


ISO  for 
$1.98  D  ^ 


BARREL  AIT  Ml 
POWER  TAB 

TRANSISTORS 

40  for 

$1.98 

C-t-  Hm      lO* 


BARREL  AIT    -'3  ^^f*- 
1N4MH    DH      ^-L^" 
SWITCHING   DIODES 

□    — 


100  for  $1.98 

CitN«IDA]4ll     BaAesteal 


L  a! tared 


BARREL   KIT  .14 
PRECISION  RESISTORS 
Ku  b+4    end    vsmu keel 

200  for  o 
$1.98 


BARREL  NIT  :A 
•■4000"   RECTIFIERS 

100  for  $1.98 

r  ri    . 
Cat.Ho.  10A34  17  □ 


BARREL  KIT  -if 

DIPPED   MYIARS 


BARREL  AIT 
METAL  CAN 

TRANSISTORS 


100  for 
$1.98  d 


w 


i  'ni«t*«i 


BARREL  KIT  ill 
METALLIC  jr-nT»- 

RESISTORS    -\^JJf 

100  for  $1.98 

G  Cat  Nn.  10A26O9 


BARREL  KIT  :6  1 
POLYSTYRENE  CAPS 

100  for 
$1.98 

til  &immI   Oat. Np  1QA  2723 


BARREL  KIT  :7  6 
I  -WATT  ZENER5 

100  for 
$1.98 


r  BARREL  KIT  : 
PLASTIC 
TRANSISTOR! 

100  for 

$1.98  Ota" 
Cat,  No  10A24O4 


BARREL  KIT  *37 

1    AMP  "BULLETT" 
RECTIFIERS  Vi 

100  for  D 
$1.98 

0al.Na-lOA2flt9 


7 


&0  for 
$1.98 


L-L*y 


T 


Cii  nfl.m*2**7in-iff  rood 


BARREL  KIT  -3* 

2*1055 HOBBY 
TRANSISTORS 

15  for  ^ 

O  $1 .98    1  (HO  ft  ffood. 
C*t,No,  10A29L7 


%& 


BARREL  HIT  :71 
CAPACITOR  SPECIAI 


BARREL  KIT 

3  WATTERS 

100  for 

$1.98DloC|(j   st,od. 
All  nwa.4,  CitNq  10A27  35  -  tfood.  Cat    10A  2739 


100  pes. 
$1.98  O 


BARREL  KIT  :S0 

PREFORMED 

RESISTORS 


250  for  $1.98  = 

Cat. N a, t DA  1  BOB  100*    E004 


BARREL  MIT     J* 
SLIDE  SWITCHES 


n 


30  for 
$1.98 

No  194  2726  HiO'T-    (rood 


Vf^ 


BARREL  KfT*«* 
HOBBY    LEDS 


40  for 
$1.98 


s? 


io*i§s* 


■'HL'a:* 


BARREL  KIT  z*l\ 
TRANSISTOR 

ELECTROS 

50  for  $1,98  W 

D      Cat.  10A  2747 


BARREL  KIT  ^#7  BARREL  KIT  fl«S 

NATIONAL   IC  BONANZA MOLEX  SOCMETV^ 


pteaa 


100  for 
$1.95  D 

Cat.  No    J  04  2969  L'otnlfil 


200  for 
$1.96 


Cat.  Nil 04 J 1 44 


22? 


3  for  i«o, 


CITIZENS  BAND 
POWER  SUPPLY 

12  VDC    fiii    J  AMPS 
REGULATED,   CONTINUOUS   DUTY 
CONVERTS  CBr  HAM  RIOS  TO  HOME 
COMPLETELY  WIRED 


CaVerm      ATTEKTIoN1       Pet 
rm  CO  or  Ham  rt*> 

"  V  to    I  tej! 

Built- En  MUMjrTt4tir  RESET 
circuit  hwmnh^T.  rV.wprful  3 
behpm  |  ft  amp"  iT*aki  fnaka* 
.  •  -  B8I  rigs,  too: 
Attractive  wjkJnul  Life*  metal 
modern- d*«i eji  rahlnttl  ifljt 
«  Va  *  8  ',  *  "  p  , 

JiiMiifct    t{Bii|(n 

□  uil     hrrkiki'i  . 

boa     fUT-GN 

IiKIJ     iluhl.     Iif 

DO    ryeild,    Hnvm    inn 

$S!f  (not  Wl    P  lli» 

Car,  He.       104  3462 


Big  t.',S. 
Built- to  e(p- 
»nn  L     panel 

■witch     had 

iio   vac 

many 


l  for  |12. 

m 


ECC  INDUSTRIAL  SPEED  CONTROL 

lii-jM-j.:  i  I <  .ij!'  A   $30  Hen,  inada  hr  ETC  lunoui 

|m  aetmcoeductora.  designed  aad  fori  H  ihl«  tpeed 
coaim}  f«  XltAOX.  CoeUvla  home,  tltop  eiMl  tnduitrial 
Uiaua*  toe,  Hated  4l  1200  watte,  A  e*fT  «U*Mtf*.t* 
circuit  for  ceeitraUIvs  B«f  plrctricaj  ana  eleetcwBte 
deTicaa.  *!**■!  7  fiuimlj  apeeda  of  atacrrk  driUa,  bnmh 
ITS*  meitw*,  *tf,  Bellt  witli  haavj  4air 
inf.     Cosiptele    With    extenul     &0IC    pM, 

eoadtoL    4ftd   ktki  naiater.  Baa«r  detT 
iar  I  la  VAC  fin  rrcl«.  aut  i-teei  to  " 
IB/91  mamqjr—  ated.   OtttEhrrtenae  ear  puftoui  a«lL* 
out.    With   lioo^up  diaaram.   Ua*  ae 
trtkllar  too,  H'l.    2  Lbv.  Cat.  N<mlOA3J*2 


KEYBOARD 

8  ENCODER 

KIT 


e  Ubw  Encoder  MOS  ROM 


•  7  "LED"  teat  feature 


•  4 

Modes 


Double 
sided 
PC 
board 


Outputs  ^—  standard 

ASCII        7  bits    C 
plus  strobe 


L«>« «-.it    price    Eerfceazd    and    Eaw-fpder    hit    we're    ;«n. 
tW^aimi     y-uiyu**     JlSCTJ.    hefbuanl     for    Aaaa    tefqumaJ 
naOcatati        '        I  ee  -•-■-  naj   rv .  Kill,  Cee>   t.-.  r  - 
rnmi'di.  Atlair  ami  other  V 

2*k*y  fi4J*>r*r  NDS  wernvrf  alinwina  rered«d  out; 
I.     '  bed    ml    aa    each    Ley'  m    dapreaaad 

diri+hin  .id*  pe  btnnL  ElectKjaut  *hi f ■■  Inch,  Hut  aeduuu^ 
rul  on  kr^briqunf.  KtFiT«chB»,  one  »nfr(Ttl  aacemblr 
D»t  lailvhieat  kera.  Ker^Mrdr  HI  bare  1  13  eee-witod 
kajr*>.  1  nn*d*i  uonnaL  ahlfl  Mid  eOBtreL,  9  iai<«sik! 
funrtiun  hejrsi  ahift  l*iw:b  *id«:  t*l  boi^j  ahiJt  Irtcic 
ptirl  CnettnL  n  Funrtiaas-  Krj.  Hnaii,  ll^r-n  UT  Repeat. 
7   ,.  (E  furii  n.,n»    1  1  uri   he  aaMRrwd  h»  '.Milr  ■ 

Cat.  No.  10A320B  H«vb4ar<1  A  Encoder  Ku  559,95 
Cut   No,     IOA3209     Keyhoprd  A  Cnr«d*r  Wired     69. ^S 


Orctrti'el  aue«a:    .-<)}l^k>>   rt  aad 

niitwi     12    rottft,     ZIIOxlw-,.    ntRHtjvr     of    prMitive     l^cBric 
i>UtT    JUEiipar    aelectable^    Output    euB4n  <>n    the 

l>o*rJ   *r   ha^^    ^    NEW    K  LI  II' It  HI  i   Tr..*T   FEAt- 

l.i:i»S'    Theae  LEl>»   di*j>U)    ■  t*M»l?}-   nhr   ASm 

eodi    f^n  iressr*!    lu?/.   TTL   r.iM|mlihlP.    Kit    In.- 

L-hirlaaj    ii:i    kmy    keyjhi*rd:r    tut    twuird     knNt.    T    LED*. 

,iun  ii.iF-.   :iL   iC'fl  bdiJ  We 

i  mri  wirtna  In   Lruotone     ftOM   i-mju.  Wt. 

T   Iba    (*ixb  ore -\  a  fAli   a  2*. 


bbH 


REPEATER 


HOWlt 


OFT1CE 


r*eT| 


D-f,, 


IT'S  RE  VOLUTION  ART: 


5B(ffl 


TOUCH  TONE 
ENCODER  KIT* 


1.2AM,  2"mM*r  and  fl -meter  i\m^t*ut  ratltc  upetaLan. 
if  bunt  r\t  l"  rn^ihUe.  concert  It  eejlll^  !<•  a  nrnbili* 
t*<|f  [iluirin-  kfatlofi  and  coniTttt  ruur  hf»n*,   uTiup,   »rKo«l. 

t:i'tnfy    TTK-H>n    Innn-h    tcftur    e-nniiti-r    kit,     kll     i n i' Ii|r1#* ; 

I'lJi^morJra  tuurfi  tone1  J>fldr  Matnruta  Ml'1-t-lHj  eMp. 
iriiiiL^i',  rrhln!<iri,  i,enert  diAjrrmn,  4 nit  G*lt)  |ic  hi».-tr>l. 
j;i,-i  rriinl  -iir-i^;  ]^-|fi  vnltn.  B  tttUh  Itnani.  -1  -.-..|lri 
F'l'  .iiii(»w,       "   tiPrt*    1-MC  CrynULL    Cut.  No.      ldA33eS 


Cat.  No.  D»u.Hptlon  Ml* 

IDA  3149         Tooth  Tone  Fad       14.30 
10A11A2  MCl44lOthTp         10.50 


BUY  'EM  SEPARATELY 
10AJ3H3      P.C.  Board  3-9 B 


Se^  #f  rTrrrd      '  jib 

fai  m*  we  htio«l+  the  let- 
eat  m  I'ia:ii«J  tlr-ek  eir- 
nikTrv  t-dt(iir    fll" 

hnahi.  LfiD4  iVjllt-i«  red 
fiHrr.  i-4i»>  -  V«*;  i*B  srral- 
ti-f<iBetlt»e  alarm  chip, 
mounted  an  4  1  a  l'i  t 
mealtit*  lla»  all  dw«*- 
iirt  ijuffttt  eiaateoaeBaa 
lHaimied  •-in,  Enodete  hr  iac- 
tory4  trr  requite  oady  * 
I'-rnli™  f  fiat  14,  bn... 
»m     aedl    rottas*    dirHhir 

r  -intrrjl.  1 2-t*i  Tolt  fiil- 
ta»«t  tnuaafoiiUHi^,  AC  Ixn* 
turd  ami  caae,  Uakr*  eaaL- 
buliU-ie  alajrrn  and  radio 
output.  >M.<ti4'h  FunKtEonaT 
Second ■,  H|«wtf  tirctir  up  to 
1  h>-ur,  faat  a»t.  Foaote 
elerrn  ill*  piny  (fe|Ed  you 
whniT  anrnipM  Mlnrni  triK- 
Jt»T'>ir  Meffii  L|l*.tilay  fLell- 
ivhnip    nlnrm    triggers-1}  , 


DIGITAL  CLOCK 


MODULE 
WITH 

BUILT-IN 
'CHIP" 


Alarm   ON*/ OFF;,    tn«tr«ct|;(iD 
and    hookup  dJaKr4mn. 
SKpjf,  wt    7  fun. 


Ne,      HM1411 


SU95 


3-9-9  ftladciil 
S15  VACI 
Compel.  [I 
Llehtwelfihtl 
*  Only  441/ir 
M  1«  ,'a»»p! 


*n. 


Rotron  Fans 


N>ji*  unv niio  ran  aafnrd  lhe>e  neat  Mulfin  enrl  rrnlnur 
Fmh*  by  \U'itrm  t^M-it  ealeBaiTielr  for  hi-ft  eojil  hettauw 
oJ  |a«r-ex»t,  dependable  roulrnE,  aa  veil  aa  fiufclil&e; 
C'ttr-nutf-T*.     pHtm*4     auopllea,     ciffa-  rttt.     Uehf 

proit  clora,  trnnim  it  ten,  recei.Tera  A  mar*'  "**  icai«  rteJlr 
I -lb.  COW  MH.VK  LEVEL  HniDjdjt*  t  pneitlere  rr«l*- 
t4Bl  nwtnr  Ri  KRMRtE  A  IK  FLOW!  ImtwteJtrr  see- 
tened  Sutiahfe  far  -ill*  to  +  1  ««*  F.  poth  lie  VAC 
3299  n-™.  t  *  «4lta^  .19  amp#.  Hi  -  i^np-air  1  „  flame  retai-d- 
■nl    puijejM'hueaie    Wi«prtlri^     ta    a    r*i«f 

«*   -It*   ei 


hjee-h 

44d  Cmrteaw  faanl  Krfioved  fjom  n 
back  atfaimnt' 

C*t_  Mo 

I0A  3  IDfi    ■   Mu%"     ]lil«lf 

1OA3109  "C*Bt»ur   ;3"    S^hlada 

1 04  31  19  *'Ce#rt4irr"  ■ 


ea 
MMBef 


iVa 


[94 


FAIRCHILD.  NATIONAL 
VOLTAGE  REGULATOR  PANIC 


YOUR 
CHOICE 


Hi 


1    AMP   RATIP4C 

TO-aaa  or  to- a  cases 

POSITIVE  OR  NEGATIVE 


3  for        cat.  No-     10A3449  Pn*njve  velt*B#BB 
5i.75        Cat-  No,      1OA3450  NUf;JIilvi]  Vn\tmn*** 


■ ■  Stat* 
atvle 


T 

ype 

S4lF 

2    Tor 

c 

SN74D0 

.12 

.23 

SN7491 

21 

,23 

1HT402 

22 

.23 

SN7  403 

.22 

:■: 

SN7404 

.24 

.23 

J  SNT40« 

.34 

-37 

"  SH7  40T 

46 

.47 

SNr4«9 

.22 

.23 

SM740* 

.93 

.93 

j &N7410 

.22 

.23 

_  SHT41 t 

.27 

.2* 

.  SM7447 

,*i 

.93 

, SM7  42Q 

.33 

-23 

SHT411 

ii 

-5S 

_  SK1T421 

.47 

.49 

2  5«74JS. 

.37 

.39 

SNT419 
1]  SNT432 

.22 

.23 

,3* 

,37 

!5*i7440 

22 

.23 

. SN7442 

.97 

.99 

P  SNT44B 

.*7 

.39 

(1  SN744* 

1.10 

L.K1 

n  SN744  7 
1  J  SN7441 

no 

l-ll 

1.10 

i.ll 

|   SMT45l> 

.22 

.23 

I SNT4&I 

.27 

,2B 

U  5N74/^ 

,44 

.4* 

□  5N7479 

1.O0 

1.01 

U  SN7493 

.99 

1.00 

:     *1N74«9 

1.41 

142 

, | SN749« 

.47 

-49 

U  SN749* 

2.25 

2.  2  B 

: &N7490 

1.00 

l.Ot 

SN7491 

■91 

,92 

Type 

SAle 

2  fen 

bM7494 

.92 

.93 

_    SN7499 

,■9 

.97 

D  SW749* 

M 

.97 

SM74121 

1.29 

1. 3tJ 

9N74t34 

1.29 

1    JD 

SN74112 

1.9S 

I    5  6 

SK7414I 

112 

1    13 

ShMUS 

1(9 

1.79 

4N74t4* 

J    J% 

3.2  ft 

1  9N74I90 

1.13 

1-13 

"]  SM74193 

1.10 

1.11 

~    S«74Ji4 

1.93 

13* 

SM741S7 

1.9* 

l.lO 

SM7419A 

1,39 

1.5ft 

j 5174149 

I    59 

l.&O 

;  SM74143 

1  34 

1.51 

SN74144 

1,79 

l.BO 

9N74t«l 

1.79 

l.BD 

1   SNl74t7J 

1.49 

1.79 

!  5X7 J  174 

1.42 

1.43 

L  5N741T3 

1.43 

1-49 

r  1 SN74171 

1.59 

1,«{] 

i~j  SN7417  7 

1  S9 

l.ftQ 

. I fNTAtai 

3.T5 

3.76 

LJ  SN74JJI4 

2,19 

2,20 

[ SN74I90 

2.79 

2.76 

D  SN74I91 

2.75 

2.7fi 

I.1  5H74193 

1.29 

i,aa 

I  ISNT4J95 

Ji 

,9t» 

."I  SN/4194 

2ia 

2.20 

"I  SN74IOK 

2.2S 

2,29 

~1  SN74  1'ja 

2  2S 

2,24 

ORDER  BY 
CAT,  NO. 

10A1933  & 
TYPE  NO. 
AT  LEFT 


Oat,  Hi* 
lOft  2110 
10 A  2999 
I042B41 
I  OA  2B47 

10a  i9ee 
1QA3993 
104  2139 

1042155 
IDA2954 


4 

a 


Type 

9O09 

2102 

2102-1 

HOI 

1193 

5262 

MM  52  03 

91445202 

17D2-4 


iele 
*I»  95 

2.50 
3.9* 


1  95 
9,99 

9.99 
*.»5 


2  for 
519.96 
2.51 
2.9ft 
»ft 
1.51 
1.3-6 
9,9* 
6.9G 
996 


MEMORIES 


Terms:  Add  cn^ta^e     RaittJ:  net  30 
M*ffta*t  WakK&hL  Mass,  C«tT»  245^829 
Retail:  hi- IS  Del  Carmiivfr  St„  Waiwfield. 
MINIMUM  ORDER S6.00 

POLY  PAKS 

P.O.  SOX  942  A    LYNNFICLD,  MASS.  01940 


a 


Send  for  FREE 
Fa H Winter 
CATALOG 


©Poty  P*ki  lne^Wtk«riBid,  Min,r  USA    197G 


S.  D.  SALES  CO. 


P.O.  BOX  28810 
DALLAS,  TEXAS  75228 


UP  YOUR 
COMPUTER! 


21L02-1  IK  LOW  POWER 
500NS  STATIC  RAM 


TIME  IS  OF  THE  ESSENCE 

And  so  is  power.  Not  only  are  our  RAM's 
faster  than  a  speeding  bullet  but  they  are  now 
very  low  power.  We  are  pleased  to  offer  prime, 
new  2TL02-1  low  power  and  super  fast  RAM's, 
Allows  you  to  STRETCH  your  power  supply 
farther  and  at  the  same  time  keep  the  WAIT 
light  off. 

8  for  $17.50 


TOUCHTONE  KEYBOARD 

SWITCH  SET 

By  Controls  Research.     High  quality  long  life  switches 
with   keytops.      For  encoders,  combination   locks,  etc. 


12  switches  and  tops,  including  0  thru  9.  Switch 
contacts  are  independent,  allows  hook-up  to  any  matrix. 
Keytops  easily  removed. 

$2.95  Set 
2  for  $5.00 


4K  LOW  POWER  RAM  BOARD  KIT 


Imsai  and  Altair  8080  plug  in  compatible.  Uses  low  power 
static  21L02-1  500  ns.  RAM's.  Fully  buffered,  drastically 
reduced  power  consumption,  on  board  regulated,  all  sockets 
and  parts  included.     Premium  quality  plated  thru  PC  Board, 


THE  WHOLE  WORKS 


$89.95 


Call  your  BANK  AMERICARD  or  MASTER  CHARGE 

order  in  on  our 
CONTINENTAL  UNITED  STATES  TOLL  FREE  WATTS: 


1-800-527-3460 


TEXAS  RESIDENTS  CALL  COLLECT: 


1  MORE  TIME 


214/271-0022 


Please  call  between  8:30  AM  and  6:00  PM  C,S,T.  -  Monday 
through  Friday*  You  may  also  call  to  check  stock  or  just  ask  a 
question.  However,  only  B.A,C  and  M,C.  orders  will  be  accepted* 
We  do   not  ship    C.CXD.    [See   terms  of  sale   on   other   page.) 


S.  D.  SALES  CO. 


P.O.  BOX  28810 
DALLAS,  TEXAS  75228 


4K  LOW  POWER  RAM  BOARD  KIT 

Imsai  and  Altair  8080  plug  in  compatible.    Uses  low  power  static  THE  WHOLE  WORKS 

21L02-1    500   rrs.    RAM's,   which   are   included.     Fully  buffered,  .     — ^  -^       — ^  _| 

drastically    reduced    power   consumption,  on   board   regulated,   all  ^b  5«L  Ck      d  V% 

sockets  and  parts  included.    Premium  quality  plated  thru  PC  Board,  ^r  ^^  iJ  ■  *3J  *J 


it 


METRIC  MASTER" 

$19.95 

RAPID  MAN  -  12" 

$29.95 


$1,000,000 CALCULATOR  PURCHASE! 
We  bought  the  entire  stock  of  a  major  manufacturer,   New,  guaranteed  units. 

Five  functions  PLUS  complete  Metric  Conversion  functions.     Re- 
chargeable  batteries.      Small,   hand   held    size.     With  AC  charger. 

12  Digit  -   Desk  Top  Style.    Sturdy  design.    With  memory  and  four 
complete  functions*  Big,  bright  display. 


here    it    is! 


ALARM  CLOCK  KIT  SIX  DIGIT  LED 

Thousands  of  hobbyists  have  bought  and  built  our  original  clock 
kit  and  were  completely  satisfied.  But  we  have  received  many 
requests  for  an  alarm  clock  kit  with  the  same  value  and  quality 
that  you  have  come  to  expect  from  S.  D«  So. 
THE  KIT  INCLUDES: 

1  Mostek  50252  Alarm  Cfock  Chip 
6     Hewlett  Packard  .30  in.  common  cathode  readouts 
15  I\IPN  Driver  Transistors 

2  Switches  for  time  set 
2     Slide  Switches  for  alarm  set  and  enable 
1      Fifter  Cap 
4     IN40Q2  Rectifiers 
1     IN914  Diode 
1     ,01  Disc  Cap 
15   Resistors 
1     Speaker  for  alarm 
1     LED  lamp  for  P(Vl  indicator 


$5.95 


$9.95 


PCB  — $3,00 
XFMR  —$1,50 


MOTOROLA  RTL  ICJS 
Brand  new,  factory  prime,    Hard  to  find,  but  still  used  in  a  variety 
of  projects,    (See  the  RTL  Cookbook  by  Howard  W,  Sams,) 
MC724P  —  59c  MC780P—  B9C  MC791P  —  69c 

MC725P  — 59c  MC785P  —  49c  MC792P  —  59c 

MC764P  —  49c  MC787P  —  fi9c  MC799P—  59c 

MC767P  — 69c  MC788P  — 49c  MC970P  —  89c 

MC771P  — 49c  MC789P  —  59c  (VTC9709P  —  69c 

MC775P  — 89c  MC79GP  —  89c  MC9760P—  69c 


60  HZ  CRYSTAL  TIME  BASE  - 
FOR  DIGITAL  CLOCKS 
S.  D.  SALES  EXCLUSIVE! 
KIT  FEATURES: 

A,  60  hz  output  with  accuracy  comparable  to  a  digital  watch 

B.  Directly  interfaces  with  all  MOS  Cfock  chips 
C*   Super         low         power         consumption 

D.  Uses  latest  MOS  17  stage  divider  IC 

E.  Eliminates  forever  the  problem  of  AC  line  glitches 

F.  Perfect    for   cars,   boats,    campers;   or  even    for   portable  clocks 
at  ham  field  days.  BUY  TWO  FOR  $10.00! 

G.  Small  size,  can  be  used  in  existing  enclosures. 

KIT  INCLUDES  CRYSTAL,   DIVIDER    IC,  PC  BOARD  PLUS  ALL 
OTHER  NECESSARY  PARTS  AND  SPECS. 


(1.5 


Ma 


typ.) 


7400  — 

7402  — 

74L04 

74S04 

7404- 

7406  - 

7408  - 

7410- 

7411- 

7413  - 

7420- 


19c 
19c 

-  29c 

-  44c 

-  19c 
-29c 

-  19c 

-  19c 
29c 

-  50c 

-  19c 


TTL 
7430 
7432 
7437 
7438 
7440 
7447 

7448 
7451 
745  3 
7473 
7474 
7575 


INTEGRATED  CIRCUITS 

-  19c 

-  34c 
-39c 

-  39c 

-  19c 

-  85c 


35c 
19c 
19c 
39c 
35c 
35c 


7476 
7480 
7483 
7485 
75  86 
7490 
7492 
7495 
7496 


35c 
49c 
95c 
95c 
45c 
65c 
75c 
75c 
89c 


74121  -  38c 
74123  — 65c 
74141  -  75c 


74153 
74154 
74157 
74161 
74164 
74165 
74174 
74181 
74191 
74192 
74193 
74195 


75c 
1.00 

75c 

95c 
1.10 
1.10 

95c 
2.50 
1.25 
1,25 
1.00 

69c 


MOS  4  DiGfT  COUNTER  IC 

All  in  one  28  PIN  DIP.  4  Decade  counters,  latches,  MUX  circuits,  display  decoders, 
etc.  Features:  5VDC  operation,  25  MW  power  consumption,  BOTH  7  segment  and 
BCD  outputs.  Perfect  for  DVM's,  frequency  meters,  tach's,  etc.  Can  be  cascaded 
for  more  digits.  No.  5002  -$8.95 


8008  -  1  MICRO  PROCESSOR 

New  Units.     High  speed  8  008.     Almost  twice  as  fast  as  units  sold  by  others.    Still 
a  very  versatile  and  widely  used  MPU.     No  data  book,  only  pinout  data  included  at 

this  price.  $12.50  LIMITED  QUANTITY 


^ 


1000  MFD  FILTER  CAPS 

Rated    35    WVDC.      Upright   style 
with    P,    C,    leads.      Most  popular 
value    for    hobbyists.       Compare 
at    up   to   $1*19   each    from    fran- 
chise type  electronic  parts  stores. 

S.D.  SPECIAL  4  for  $1. 


1101  A  RAM  IC 
256  X   1  BITS.     Perfect  for  8008  or  small  systems  such  as  telephone  dials  that  do  not 
require  a  lot  of  memory.  SPECIAL  —  59c  8  FOR  $4.00 


MOTOROLA  POWER  DARLINGTON 

Back  in  Stock! 
Like     MJ3001.         NPIN      80V.      1 0A.         HFE 
6000  TYP.     TO— 3  case.    We  include  a  free 
723   C    volt    reg.  with   schematic  for  power 

suPP>v-  SPECIAL  ^$1.99 


FAIRCHILD  BIG  LED  READOUTS 
A  big  .50  inch  easy  to  read  character.    Now 
available   in   either  common   anode  or  com- 
mon cathode.     Take  your  pick.    Super  low 
current  drain,  only  5  MA  per  segment  typ* 

'c*'-  YOUR  CHOICE;    6for$7.50 

FND  -  510       Common  Anode       $1,50  ea. 
FND  -  503      Common  Cathode      $1 .50  ea. 


WESTERN  DIGITAL  UART 

No.  TR1602B.    40  pin  DIP. 

This  is  a  very  powerful  and  popular  part 

NEW  -$6.95  with  data 

LIMITED  QUANTITY 


INTEL    1702A   2K    ERASEABLE    PROM'S 

$6,95 

We  tell  it  like  it  is,  We  could  have  said  these 
were  factory  new,  but  here  is  the  straight 
scoop.  We  bought  a  load  of  new  computer 
gear  that  contained  a  quantity  of  17D2Ars 
in  sockets.  We  carefully  removed  the  parts 
verified  their  quality,  and  are  offering  them 
on  one  heck  of  a  deal.  First  come,  first 
served.   Satisfaction  guaranteed, 

BACK  IN  STOCK! 


SLIDE  SWITCH  ASSORTMENT 
Our  best  seller.  Includes  mini- 
ture  and  standard  sizes,  single  and 
multi-position  units.  All  newt 
first  quality,  name  brand 
Try  one  package  and  you'll  re- 
order more.     SPECIAL  -  12/$1. 


RESISTOR  ASSORTMENT 
1/4   W    5%   and    10%.      PC    leads, 
A  good  mix  of  values.  200/$2. 


74S200 
256  Bit  High  Speed  RAM 

Same  as  S2S16 


$3.95 


UP  YOUR  COMPUTER! 

21L02-1  1K  LOW  POWER  500  NS  STATIC  RAM 

TIME  IS  OF  THE  ESSENCE 
And  so   is  power.     Not  only  are   our  RAM's  faster  than  a  speeding  bullet  but  they 
are  now  very  low  power.    We  are  pleased  to  offer  prime  new  21L02  —  1  low  power 
and  super  fast  RAM's,    Allows  you  to  STRETCH  your  power  supply  farther  and  at 
the  same  time  keep  the  wait  light  off,  3  pQR  $17  50 


IK  PROM  BACK  IN  STOCK! 

82S129.   256X4.    Bipolar,  50  NS. 

FAST.    WITH  SPECS. 


$3.95 


8T97B 

Hex  Tri-State  Buffer, 


Back  in  stock 


$1.25 


SALE  ON  CUT   LEAD  SEMICONDUCTORS 

Leads  were  cut  for  PCB  Insertion.    Still  very 
useable.     All   newt   unused.    Some  House  no. 

lN9l4/ln414S 100/$2. 

1N4Q02  1  Amp  100  PIV,    .   , 40/$l. 

1N4745A  16V  IW  Zener,    ..,«.,.   .20/$l. 

EN2222NPN  Transistor .   .25/$l. 

EN2907  PNP  Transistor 25/$l. 

2N3904NPN  Driver  Xstr 25/$l, 

2N3392  GE  Pre-amp  Xstr 25/$  1. 

C103YSCR.  BOOltfA  60V .10/$!. 


C&K  MINI  TOGGLE  SWITCH 

No.    7103    SUB    MINI    SPOT    Center   OFF. 

SPECIAL  -99c 


TERMS: 
Money  Back  Guarantee.     No  COD,     Texas 
Residents  add  5%  tax.    Add  5%  of  order  for 
postage   and   handling.      Orders  under  $10. 
add  75c.    Foreign  orders:    US  Funds  ONLY? 


CALL  YOUR  BANK  AMERICARD  OR 
MASTER  CHARGE  ORDER  fN  ON  OUR 
CONTINENTAL  UNITED  STATES  TOLL 

FREE  WATTS:  1  _g00-527  3460 

Texas  Residents  Call  Coflect 

214/271-0022 


S.  D.  SALES 

P.O.  Box  28810 

Dallas,  Texas  75228 


ORDERS  OVER  $15.  CHOOSE  $1.  FREE  MERCHANDISE 


YOU  KDS&lEb  -{ 
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The  back  issues  of  73  are  a  gold  mine  of  interesting 

articles  .  . .  just  take  a  look  at  what's  been  covered  .  . .  every 

possible  interest.  This  is  the  most  important  library  you  can 

have  for  hamming, 

The  supply  of  these  back  issues  is  very  limited  , .  .  and 

when   these  are  gone,   that   will   be   it.   Don't  miss  out  by 

procrastinating- 

Single  issues $1  each  (before  1976) 

Ten  back  issues  (your  choice)  .....  $12  postpaid  in  US, 
Twenty-five  back  issues  (your  choice)  $20  postpaid  in  US. 
Twenty-five  back  issues  (our  choice)  $10  postpaid  in  US. 
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□  $1  -  single  issues  (indicate  your  choice  at  left) 
issues  ®  SI 

D  S 1  2  —  ten  issues  (indicate  your  choice  at  left) 

□  $20  —  25  issues  (indicate  your  choice  at  left) 

□  $10  -  25  issues,  our  choice  P  60-65   □  66-70  □  71-75 
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Build  Your  Own  Test  Equipment 
. . .  and  save  a  bundle! 

Just  out  is  Volume  I  of  the  73  Test  Equipment  Library 
, , .  how  to  build  transistor  testers  (eight  of  'em),  diode 
testers  (3),  IC  testers  (3),  voltmeters  and  VTVMs  (9), 
ohmmeters  (8  different  kinds),  inductance  (3),  capacity  (9), 
Q  measurement,  crystal  checking  (6),  temperature  (2),  aural 
meters  for  the  blind  (3)  and  all  sorts  of  miscellaneous  data  on 
meters  .  .  .  using  them,  making  them  more  versatile,  making 
standards,  things  like  that.  Invaluable  bookt  ridiculously  low 
priced. 

Test  Equipment  Library 
Vol.  I,  Component  Testers  .  . .  . $295 

Hobby  Computers  Are  Here! 

This  book  is  for  the  beginner,  ft  will  help  get  you  into  the 
world  of  microcomputers,  a  world  of  enormous  fun  (and  one 
which  all  amateurs  are  going  to  have  to  get  used  to,  like  it  or 
not).  It  is  a  complicated  world  and  you  need  all  of  the  really 
fundamental  help  you  can  get  .  .  .  like  this  book.  Some 
chapters  .  .  .  What's  a  Computer?,  History  of  Numbering 
Systems,  Is  Digital  New?,  How  Computers  Figure,  What's 
That  in  Binary?,  Computers  are  for  Hams,  How  Gates  Work, 
TTL  —  Best  Logic  Yet,  Ins  and  Outs  of  TTL,  Flip  Flops 
Exposed,  Memory  Chips,  Computer  Languages,  New  Cassette 
System  Standard,  Build  this  TVT,  Using  Surplus  Keyboards, 
Morse  to  RTTY  Converter,  ASCII  to  Baudot  via  a  PROM, 
ASCII /Baudot  via  PROMs,  A  Second  Way  .  .  ,  plus  reprints  of 
some  of  the  73  editorials  on  computers  such  as  Computer- 
mania,  The  Great  Computer  Peril,  Yes,  But  Which  Kit?, 
Computer  Publications,  Ham  Computing,  Postal  Disaster, 
Programs  for  Sale?  These  are  reprints  from  73,  gathered  in 
one  place  to  tie  the  whole  works  together  for  you.  Don't  miss 
out  any  longer  on  the  fun  of  hobby  computing  and  the 
fantastic  ham  applications  of  these  incredible  devices. 

Hobby  Computers  Are  Here!  .  . , .  • .  -  $4,95 

(Available  Sept  15,  J 976) 
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Name  «. 
Address 

City      _ 


State 


Sp 


Send  me       □  Test  Equipment,  Vol,  1  —  $2.95 

D  Hobby  Computers  are  Here!  —  $4.95 


D  Cash  enclosed 

□  Check  enclosed 

□  Bill  me 

magazine       •  Peterborough  HH  03458 


D  Bill  BankAmericard 
D  Bill  Master  charge  - 

Interbank  #  

Expiration  date       

Signature 


ONLY  50<A  COPY!! 


Let  us  give  veu  a  TRKAT  this  Halloween  .  .  .  and  von  won't  have  to  dress  in  a  funn\ 
costume,  wear  a  mask,  or  even  knock  on  any  doors  .  .  .  all  you  have  to  do  is  fork  over  some 
of  the  coin  of  the  realm  .  .  .  SI 8,00,  to  be  exact,  and  buy  a  3  year  subscription.  Actually, 
lhafs  36  months  of  treats  —  each  73  Magazine  for  onlv  5(V  instead  of  the  usual  $1.50 
newsstand  price.  You'll  be  saving  $1.00  a  month  .  .  .  not  a  trick  in  a  carload  .  *  .  just  the  best 
magazine  amateur  radio  has  to  offer  anywhere,  Kaci  is,  we'll  be  so  glad  you  didn't  haunt  our 
doorway  and  try  to  Spook  us  with  a  moldy  old  sack  looking  for  a  Halloween  handout  thai 
we'll  send  you  an  additional  issue  if  you  include  your  payment  when  you  send  in  your 
subscription.  Please,  don't  trick  us.  Stop  what  you're  doing  and  fill  out  the  subscription 
blank  we  painstakingly  prepared  at  the  bottom  of  this  page. 


THREE  YEARS  OF  73  MAC.  \/INE  . .  .  SI 8,00  WOW  ! 
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□  New  Sub 

□  Renewal  or  Extension 


State 


-  Zip 


D  Start  with  next  Issue        □  Bank  Amertrmd 


Expiration  Date, 
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RTTY  HANDBOOK 


A  comprehensive  book  cover- 
ing all  areas  of  radio  teletype, 
from  gethnq  started  with  the 
basic  principles,  what  equipment 
to  procure  and  how  to  make  it 
work. 
RTTY  Hdbk    S595 


73  VERTICAL,  BEAM  AND  TRIANGLE  ANTENNAS 

by  Edward  M.  Noll  W3FQJ 

Describes  73  different  antennas  tor  amateurs.  Each  design  i&  the 
result  of  the  author's  own  experiments:  each  ha* actually  been  built 
and  air  tested  Includes  appendices  cowering  the  construction  of 
noise  bridges  and  antenna  line  tuners,  as  well  as  methods  for 
measuring  resonant  frequency*  velocity  factor,  and  standing  wave 
ratios.  160  pages. 

Just  $4.95 

73  DIPOLE  AND  LONG-WIRE  ANTENNAS 

by  Edward  M.  Noll  W3FQJ 

This  is  the  first  collection  of  virtually  every  type  of  wire  antenna 
used  by  am m ours,  includes  dimensions,  configurations,  and  detailed 
construct  ion  data  for  73  different  antenna  types*  Appendices 
describe  The  construction  of  noise  bridges,  line  tuners,  and  data  on 
measuring    resonant  frequency*  velocity  factor,  and  swr,    160   pages. 

Just  $4.95 


Hot  off  the  press,  the  NEW  VHF  Amenna  Handbook  details  the  theory, 
design  and  construction  of  hundreds  of  different  VHF  and  UHF  antennas  .  . 
antennas  for  FM,  for  DXing,  for  repeaters,  for  mobiles,  for  emergencies,  for 
contests,  quickies,  mammoth  arrays  ...  EVERYTHING  IS  RIGHT  HERE' 

A  practical  book  written  for  the  average  amateur  who  takes  joy  in  building, 
not  full  of  complex  formulas  for  the  design  engineer.  Packed  with  fabulous 
amenna  projects  you  can  build. 

This  quality  reference  book  would  normally  sell  for  as  much  as  S5  or  S6, 
but  the  publishers  have  agreed  to  keep  the  price  at  an  inflation  fighting  price 
of  S2.95.  Send  cash,  check  or  money  order  .  .  .  or  give  your  Master  Charge  or 
BankAmericard  number  ,  ,  .  ORDER  TODAY ! 

Dealer  inquiries  invited 
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*TV*a 


Hundreds  of  new  listings  .  .  listed  by  both  location  and  frequency 
.  .  ,  dual  listing.  Invaluable  fof  your  car  .  .  .  find  those  repeaters  as 
you  travel.  This  is  the  ONLY  complete  fist  of  repeaters  being 
published.  Almost  3000  repeater*  listed  in  this  issue  .  .  repeaters 
from  all  over  the  entire  world. 


FM  Atlas  . 


*    •     i 


.only  SI  .95 


Weather 

Satellite 

Handbook 


Simple   equipment    and   methods   for   getting  good 
pictures  from    the   weather  satellite.   Antennas,  receivers, 
monitors,   facsimile   you    can   build,   tracking,   automatic 
control  {you  don't  even  have  to  be  home). 
By  Dr.  Taggart  WB8DQT  -  $2.95. 


QSLs 


r 


Got  some  tjou  can  Im  prowl  of... 
awl-save  money  I 


y-  ir  L| 


QNL  Y  S6  for  250r  S10  for  500,  SI  5  for  1 ,000,  and  520  for  2,000 
How  can  73  make  such  beautiful  cards,  printed  on  the  best 
coated  stock,  available  for  about  half  the  regular  cost?  Our 
business  is  73  Magazine  and  QSLs  just  help  keep  things  going 
during  slack  days  of  the  month.  We  do  this  at  cost  just  to  keep 
busy  you  get  the  benefit.  How  many  shacks  have  your  QSL 
card  proudly  on  display? 

The  vvorld  and  sat  el  I  ire  ore  printed  in  blue,  your  name, 
address  and  call  are  in  black.  The  QSO  information  is  a  standard 
Form  on  the  hank, 

DOMESTIC  ORDERS  ONLY 


75MAGAZINE  CLASSICS 


20 


copies 


issues  containing 

GREAT  FOR  NOSTALGIA  BUFFS 


for 


$8.00 


156 


5  WPM  This  is  the  begin 
ning  rape  for  people  who  do 
not  know  the  code  at  all.  It 
takes  ihem  through  the  26 
tetters,  10  numbers  and  nee 
e&sary  punctuation,  complete 
with  practice  every  step  of  the 
way  using  the  newest  blitz 
teaching  techniques.  (I  is 
almost  miraculous*  In  one 
hour  many  people  —  including 
kids  of  ten  —  ere  able  to 
master  the  code.  The  ease  of 
learning  gives  confidence  to 
beginners  who  might  other 
wise  drop  out. 


NEW  CODE  SYSTEM 


FOUR  SPEEDS  AVAILABLE 


6  WPM  This  is.  the  practice 
tape  for  the  Novice  and  Tech- 
nician licenses.  It  is  made  up 
of  one  solid  hour  of  code,  sent 
at  the  official  FCC  standard 
(no  other  tape  we've  heard 
uses  these  standards,  so  many 
people  flunk  the  code  when 
they  are  suddenly  —  under 
pressure  —  faced  with  charac- 
ters sent  at  13  wpm  and 
spaced  for  5  vwpmh  This  tape 
is  not  memorizable,  unlike  the 
zany  5  wpm  tape,  since  the 
code  groups  are  entirely  ran- 
dom characters  sent  in  groups 
Of  five.  Practice  this  one  dur- 
ing   lunch,    while    in    the    car. 


anywhere  and  you'll  be  more 
than  prepared  for  the  easy 
F  CC  exam, 

1 4  WPM  Code  groups 
again,  at  a  brisk  14  per  so  you 
will  be  at  ease  when  you  sit 
down  in  front  of  the  steely 
eyed  government  inspector 
and  he  starts  sending  you  plain 
language  at  only  13  per.  You 
need  this  extra  margin  to  over 
come  the  panic  which  is  uni- 
versal in  the  test  situations. 
When  you've  spent  your 
money  and  time  to  take  the 
test  you'll  thank  heavens  you 
had  this  back  breaking  tape. 


21  WPM  Code  is  what  gets 
you  when  you  go  for  the 
Extra  Class  license.  It  is  so 
embarrassing  to  panic  Out  |ust 
because  you  didn't  prepare 
yourself  with  this  tape, 
Though  this  is  only  one  word 
faster,  the  code  groups  are  so 
difficult  that  you'll  almost  fall 
asleep  copying  the  FCC  stuff 
by  comparison.  Users  report 
that  they  can't  believe  how 
easv  20  per  really  is  with  this 
fantastic  one  hour  tape.  No 
one  who  can  copy  these  tapes 
can  possibly  fail  the  FCC  test. 
Remove  all  fear  of  the  code 
forever  with  these  tapes. 


ONLY  4  for  SI 3.95!  73  is  in  the  publishing  business,  not  tapes,  so  these  are  priced  much  lower  than  anyone  else  could 
sell  them.  Have  you  ever  seen  one  hour  cassettes  for  under  $6?  For  1st  class  mail  add  25rf  per  tape  ordered. 


The  ONL  Y  Complete 
License  Study  Guides 


»«*■ 


radio 

NOVICE 
CLASS 

£NSE    STUDY 
OUfPE 


NOVICE 
$4.95 


t>    1*1*41 


AMATlUfi  RADIO 

GENERAL 

CUSS 

LICENSE 

STUDY 

GUIDE 


GENERAL 
$5,95 


AMATEUR 

RADIO 

ADVANCED 

CLASS 

LICENSE 

STUDY 

GUIDE 


ADVANCED 
$3.95 


EXTRA 

CLASS 

$4.95 

FCC  exams  got  you  scared? 
Frustrated  by  theory  fundamentals? 
There's  no  need  to  worry.  73rs  four 
License  Study  Guides  will  help  you 
breeze  through  any  of  the  Four  tough 
exams!  They  are  the  ONLY  guides  which 
cover  ALL  the  material  you  will  have  to 
know.  Many  amateurs  find  that  one 
quick  reading  through  our  guides  is 
enough  to  get  them  through  with  no 
sweat. 


Startling 
Learning 
Breakthrough 


NOVICE  THEORY  TAPES 
Set  of  4  Tapes  only  SI  3  95 
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tptmnom  and  *m*m  imm  the  tateti  ftk*r*ue 
* **ttn    uVrr   you    rh*  «(tpr  you  nf*cf  10  twerv 

Ihrougfl  VCrU'  •■ui 

?3  ft  j «vrrt< filled  id  helping  m1  moi*  Jnvt 
ttUTI,  Ki  Wt't*  ifiyinrj  you  Th*  LC"ip'*l*  T*f  Q* 
Jour      tape*     lOr      lh*      iftcrvdjUv      '»■>*    P**C*     Of 

OfULvSl3  95 

SCttftUrtl  Hj¥»  p'nn-i  rlvn  vlk*  It-jprt  true* 
I*V  hllttnifirj  rhrtt  l»y  ttJfbflu  Ihk  iiri#  ynu  cin 
pljy  *  CJii«ir»  uiiw  aw  I  iff*u  « 
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VHF  PROJECTS  FOR 
AMATEUR  AND 
EXPERIMENTER 

A  must  for  the  VHF  op.  Opening  chap 
ters  on  operating  practices  and  getting 
started  in  VHF,  both  AM  and  FM,  followed 
by  58  chapters  on  building  useful  test 
equipment,  modifying  existing  and  surplus 
gear.  $4,95 


2WIFM  HANDBOOK 

Contains  almost  every  conceivable  cir- 
cuit that  might  be  needed  for  use  with  a 
repeater..  All  circuits  explained  in  detail.  All 
aspects  covered,  from  the  operator  to  the 
antenna.  S5-95 


SSTV 
HANDBOOK 


This  excellent  book 
tells  ail  about  it,  from 
its  history  and  basics  to 
t  he  present  state-of- 
the-art  techniques,  Con- 
tains  chapters  on 
circuits,  monitors, 
cameras,  color  SSTV, 
test  equipment  and 
much  more. 
Hardbound  S7, 
Softbound  $5. 


PRACTICAL 

TEST  INSTRUMENTS 

YOU  CAN  BUILD 


37  i,mp<e  teat  irtsTrum*fUf  ¥DU  uin  mike 

CDvct     VOMs       VTVWt,    MimiieofwJuetw 

tMling    units,   cud  meters     will   m«af«,   ind 

jUH     4t>OuT    jpfivthing    rtst   vOu    m*gh|    n«a<1 

«rovin<l  rhw  terr  laB  2nd  fvam  *T*a  S4.95 


v 


* 


RF  and  DIGITAL 

TEST  EQUIPMENT 

YOU  CAN  BUILD 

RF  burst,  function,  square  wave 
generators,  variable  length  pulse  gen 
erators  —  1 OO  kHz  marker,  t-f  and  rf 
sweep  generators,  audio  osc,  af/rf 
signal  injector,  146  MHz  synthesizer. 
digital  readouts  for  counters,  several 
counters,  prescaler,  mtcrowavemeter, 
etc.  252  pages.  S5.95 
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COMPUTER  PROGRAMMING 
HANDBOOK 

. .  .  Peter  Stark  K20AW 

A  complete  guide  to  computer  programming 
and  data  processing.  Includes  many  worked  out 
examples  and  history  of  computers.  S8\95 


WHAT  TO  DO 

AFTER  YOU  HIT 

RETURN 


P.C.C.'s  Fnt  Book  of 
Computet  Comes 


What  To  Do  After  You  Hit  Return 

PCC's  first  book  of  computer  games  .  .  .  48 
different  computer  games  you  can  play  in  Basic  .  .  . 
programs,  descriptions,  muchly  illustrated.  Lunar  land- 
ing, Hammurabi,  King,  Civil  2,  Qubic  5,  Taxman, 
Starrrek,  Crash,  Market  .  .  .  etc. 
WHAT  TO  DO $6.95  PP. 


MY  COMPUTER  LIKES  ME 
.  . .  when  I  speak  Basic 

, .  .Aibrecht 

An  introduction  to  Basic  .  .  . 
simple  enough  for  your  kids.  If  you 
want  to  teach  Basic  to  anyone 
quickly,  this  booklet  is  the  way  to 
go. 

MY  COMPUTER    $2  00  pp. 


IC  OP  AMP  COOKBOOK 

by  Waltct  G.  Jung.  Covers  not  only  Tho  basic 
theory  of  the  IC  op  amp  in  great  detail,  but  also 
includes  over  250  practical  circuit  applications,, 
liberally  illustrated.  Organized  into  three  basic 
parts:  introduction  to  the  tC  op  amp  and  general 
considerations,  practical  circuit  applications,  and 
appendices  of  manufacturers'  reference  material. 
S92  page*:  5'j  *  SV*.  soft  bound.  Si  2, 95 

TTL COOKBOOK 
by  Donald  Lancaster.  Explains  what  TTL  is,  how  it 
works,  and  how  to  use  it.  Discusses  practical 
applications,  such  as  a  digital  counter  and  display 
system,  events  counter,  electronic  stopwatch, 
digital  voltmeter,  and  a  digital  tachometer.  336 
pages;  5ft  x  BU.  softbourtcL  $8.95 

RTL  COOKBOOK 

by  Don  Lancaster.  Explains  the  how  and  why  of 
RTL  ( Resistor  Transistor  Logic)  and  gives  design 
information  that  can  be  put  to  practical  uae.  Gives 
a  multitude  of  digital  applications  ranging  from  the 
basic  switch  to  the  sophisticated  counter*  240 
pages;  614  X  8Vj,  softbound.  $5.50 


BASIC  .  .  .  by  Bob  Atbrechi,  etc. 

Self-teaching  guide  to  the  com- 
puter language  you  will  need  to 
know  for  use  with  your  microcom- 
puter. 324  pages.  This  is  one  of  the 
easiest  ways  to  learn  computer  pro- 
gramming. 

BASIC    . $3.95  pp. 


BASIC 

• 
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^ 

HOBBY  COMPUTERS 

ARE  HERE! 

This  book  is  far  the  beginner. 
It  will  help  get  you  into  the  world 
of  microcomputers,  a  world  of 
enormous  fun  (and  one  which  all 
amateurs  are  going  to  have  to  get 
used    to,   like    it   or   not 


rUDCFT 

CDfnVTEBS 

•  ARE  fr€fi£ir' 


(t  is  a  complicated  world  and  you  need  all  of  the  really 
fundamental  help  you  can  get  .  .  .  Tike  this  book.  These  are 
reprints  from  73,  gathered  in  one  place  to  tie  the  whole 
works  together  for  you.  Don't  miss  out  any  longer  on  the  fun 
of  hobby  computing  and  the  fantastic  Ham  applications  of 
these  incredible  devices. 
Hobby  Computers  Are  Here!  (available  Sept.  15,  1976)  $4.95 


BRAND  NEW!  DICTIONARY 

This  new  microcomputer  dictionary  fills  the  urgent  need  for  all 
computer  people  engineers,  scientists,  industrialists,  communica- 
tions people  -  as  professionals,  amateurs,  teachers,  or  students  —  to 
become  quickly  acquainted  with  the  terminology  and  nomenclature 
of  a  new  revolution  in  computer  control  capabilities  m  areas  that 
pervade  most  of  man  s  daily  activities 

Over  5000  definitions  and  explanations  of  terms  and  concepts 
{704  pages!1  relating  to  microprocessor  mir.rocomputers  and 
microcontrollers,  _There   are  also  separate  appendices  on:   program 

mable  calculators;  math  and  statistics  def  im 
nons;  flowchart  symbols  and  techniques; 
binary  number  sv stems  and  switch  inq 
theory;  symbol  charts  and  Tables;  summaries 
of  BASIC  FORTRAN  and  APL  In  addition 
i  hare  is  a  comprehensive  electronics/ 
computer  abbreviations  and  acronyms 
section. 

DICTIONARY $15.95 


MICROCOMPUTER 


I'ni   nnary  SiGuide 
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Weather 
Satellite 

Handbook 


Simple  equipment  and  methods  for  getting  good 
pictures  from  the  weather  satellite.  Antennas,  receivers,  moni 
tors,  facsimile  you  can  build,  tracking,  automatic  control  (you  don't 

even  have  to  be  home).  By  Dr.  Taggart  WB8DGT. 
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GENERAL  CLASS 

STUDY  GUIDE 

(ALSO  TECHNICIAN  CLASS) 

1977  Edition  .  .  .  complete  up  to  date 
with  new  material  on  every  aspect  you  will 
encounter  on  the  new  FCC  license  exams, 
Even  the  new  rules  are  included! 

An  exhaustive  sttidy  of  the  books  avail- 
able to  help  the  Novice  get  his  General 
license  shows  that  just  about  every  book 
available  is  hopelessly  out  of  date  . .  . 

WHY  GO  TO  THE  TEST  WITH  TWO 
STRIKES  ON  YOU7 

This  is  NOT  a  question  and  answer 
memorization  book  T  , .  it  is  a  complete 
self- teaching  course  in  the  radio  theory  you 
need  to  pass  the  latest  FCC  General  and 
Technician  license  exams.  Don't  be  thrown 
by  reworded  FCC  questions  ,  .  .  when  you 
understand  the  basic  theory  you  can't  fail 
for  you  KNOW  the  answers. 

Please  take  a  look  yourself  if  you  get  a 
chance  .  ,  .  just  take  a  good  look  at  the 
other  books  available  and  you'll  see  why 
more  amateurs  are  getting  their  licenses 
with  the  73  study  guide  series  than  all  the 
others  combined. 

Order  the  1977  EDITION  of  the  General 
Class  Study  Guide  today  .  .  .  prepublication 
offer  (due  off  the  presses  in  a  few  weeks) .  . 
regularly  priced  at  $4.00  (and  a  fantastic 
bargain  at  thai  price  .  .  .  another  publisher 
puts  out  the  exact  same  book  in  an  older 
edition  for  $7) . . .  the  prepublication  price 
is  ONLY  $3.00! 


PROPAGATION 


General  Class  Study  Guide    Pre -Publication  Price  $3.00! r  r 
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From  YAESU    The  Outstanding 

New  GOLD  LINE 

FT-301D 


ALL  SOLID  STATE 


200W  PEP 


DIGITAL  DIAL  TRANSCEIVER 


■  6 -Digit  Readout  ■  All  Modes  -  SSB/CW/AM/FSK  ■  160  thru  10  Meters  ■  TX  &  RX 
Clarifier  ■  RF  Feedback  ■  3 -Position  AGC  ■  Rejection  Tuning  (Tuneable  IF  Crystal 
Filter)  ■  Built-in  DC  Power  Supply  ■  Optionaf  AC  Power  Supply  &  Speaker  Unit  with  12  or  24  Hr 
Digital  Clock  ■  Noise  Blanker  ■  RF  Speech  Processor  ■  Computer  Type  Plug-In  Module 
Construction     ■  Size:  11  in,  (w)  x  5  in.  (h)  x  13V2  in.  (d)     ■  Light  Weight:  22  lbs. 

The  Model  FT-301D  is  a  precision-built,  all  solid-state,  compact  high  performance  transceiver  of 
advanced  design.  All  circuits  are  fully  transistorized  with  ICs  and  FETs  for  reliability.  A  wide-band  tuning 
system  with  preset  pass  band  tuning  combined  with  wide-band  amplifier  eliminates  final  amplifier  tuning 
for  band  change.  Also  available  as  an  option  is  an  automatic  CW  identifier  (programmable). 

Whether  you  judge  it  on  price,  performance  or  operational  features,  the  FT-301D  comes  out  a  winner! 


u 


radio. 


Yaesu  Musen  USA  Inc.,  7625  E,  Rosecrans.  No,  29,  Paramount,  California  90723 
Yaesu  Musen  USA  Inc.,  Eastern  Service  Center     613  Redna  Terrace,  Cincinnati, OH  45215 
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talk  farther... 
sound  better . . . 
cost  less! 
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MM:    57-127x50  8 
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OUNEAR  AMPLIFIER     tA!  13.8VDC. 


tfLM9,ec,onics,  inc. 

1 7025  Laurel  Roadt  Morgan  Hill,  CA  95037  (408)  779*7363 


Choose  an  amplifier  from  this  big  line  that  exactly 
meets  the  requirements  of  your  particular  transceiver. 
Boost  power  a  mere  4  or  5  times .  .  ■  or  20  times ...  or  more! 
Select  a  Class  C  amplifier  for  FM/CW  or  one  of  the 
versatile  "hnears"  that  operate  on  SSB  plus  FM  and  CW. 

These  fine  amplifiers  are  All- American.  lockt  stock  and 
barrel!  The  all-important  RF  power  transistors  are 
highest  quality,  "brand"  types  for  utmost  reliability 
and  years  of  service.  They  are  emitter  balanced  and 
protected  against  high  VSWR.  short  and  open  circuits.  For 
your  added  assurance,  every  amplifier  carries  a  90  day 
warranty  on  all  parts  and  labor, 

KLM  engineering  advances  include  microstrip  circuitry 
"  '  no-tuning,  broad  band  operation,  144-1 48MHz  (plus 
MARS)  for  VHF  amplifiers,  4O0-470MHz  for  UHF  models. 
Circuitry  is  rugged,  stabte.  ideal  for  tough  mobile  use, 
Drive  requirements  (column  3  on  the  accompanying  chart) 
are  easily  met  hy  most  transceivers. 

Simple  to  install.  Just  co-ax  connect  between  antenna  and 
transceiver  and  to  1 3.8VDC  power  source.  No  internal 
connections  or  alterations-  The  internal  RF  sensing  or 
remote  amplifier  keying  circuitry  provides  ihe  automatic 
or  manual  T/R  function.  Put  the  amplifier  on  automatic 
standby  or  out  of  the  circuit  with  the  panel  switch, 

At  your  dealer.  Write  for  descriptive  brochure. 


